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angstrom | 107!° meter 

annum, year 

billion electron volts GeV 

i 3.7 X 10° dps 
centimeter(s) 0.394 inch 
counts per minute 
disintegrations per minute 
disintegrations per second 
electron volt : 1.6X 10-" ergs 

| gram(s) 
giga electron volts. _ _- 1.6 107* ergs 
kilogram (s) 1,000 g = 2.205 Ib. 
square kilometer(s) | 
kilovolt pea: ; 
cubic meter(s) : 
milliampere(s) 








| million (mega) electron volts _ 
| milligram(s) 
square mile(s) 
milliliter(s) 
millimeter(s) 
nanocuries per square meter___| 2.59 mCi/mi* 
picocurie(s) | 107" eurie = 2.22 dpm 
roentgen | 
unit of absorbed radiation) 
100 ergs/z 


1.6 X 10~* ergs 


millicuries per square mile _ _ - | 0.386 nCi/m? (mCi/km*) 
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| 
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analysis, and interpretation of data 
on environmental radiation levels. 
This responsibility was delegated to 
the Bureau of Radiological Health, 
Public Health Service. Pursuant to 
the Reorganization Plan No. 3 of 1970, 
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Radiation Office of the Environmental 
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lished by this reorganization. 
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Reports 


Distribution of Cesium-137 and Naturally Occurring Radionuclides in 


Sediments of Lake Michigan * 


Philip A. Plato * 


Measurements of radioactivity in bottom sediments of Lake Michigan 
were made during 1969 and 1970. The only manmade radionuclide found 
was cesium-137 which originated from over two decades of atmospheric 
testing of nuclear weapons. A correlation was observed between accumu- 
lation of cesium-137 in sediments and water current patterns in Lake 
Michigan. Concentrations of naturally occurring potassium-40 and ra- 
dium-226 were found to correlate with the type of sediment present. 


Ten nuclear power reactors are scheduled 
for operation on Lake Michigan by 1976. The 
plants are owned by six power companies 
which formed “The Lake Michigan Utility 
Study Group” in order to study problems com- 
mon to all the nuclear plants. 

The Radiological Health Section of the Uni- 
versity of Michigan conducted a study for the 
Lake Michigan Utility Study Group during 
1969 and 1970 designed to measure radioactiv- 
ity present in Lake Michigan before the major- 
ity of the nuclear plants become operational.* 
Approximately 400 samples of lake water, bot- 
tom sediment, phytoplankton, zooplankton, and 
benthos were collected and analyzed for radio- 


* This research was supported by the Lake Michigan 
Utility Study Group, an ad hoc group comprised of 
representatives from American Electric Power Service 
Corporation, Commonwealth Edison Company, Con- 
sumers Power Company, Northern Indiana Public Serv- 
ice Company, Wisconsin Electric Power Company, and 
Wisconsin Public Service Corporation. 

*Dr. Plato is assistant professor of radiological 
health in the Department of Environmental and Indus- 
trial Health, School of Public Health, The University 
of Michigan, Ann Arbor, Michigan. 

*The Big Rock Point Nuclear Power Plant was the 
only operational reactor on Lake Michigan when this 
project was conducted. The Big Rock Point Plant will 
represent only 1 percent of the nuclear power produced 
on Lake Michigan by 1976. 
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activity (1). Accumulation patterns, described 
in this paper, were observed for cesium-137, 
potassium-40, and radium-226 in the bottom 
sediments of the lake. Little or no radioactivity 
was detected in samples of the other environ- 
mental media. 


Collection and analysis of sediment 


Samples of sediment were collected at the 
50 sampling stations shown in figure 1, which 
also shows locations, generating capacities and 
scheduled dates of operation of the 10 nuclear 
plants. 

Sediment samples were collected with a 
Ponar dredge. The dredge collects sediment 
over a surface area of about 1,000 cm? to a 
depth of about 5 cm. Three samples were col- 
lected at most stations during three cruises 
of the University of Michigan’s research vessel 
Mysis. The cruises were made during August 
and October 1969, and April 1970. 

The samples were shipped to the Radiological 
Health Section of the University of Michigan 
for radioactivity analyses. Each sample was 
oven-dried at 110°C for 24 hours and trans- 
ferred to a plastic counting container. The con- 
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Figure 1. 


Sediment sampling stations in Lake Michigan 


(locations, generating capacities, and scheduled dates 
of operation of nuclear power plants) 


tainers measure 10 « 10 & 6 cm and have snap- 
on tops. 

A gamma-ray spectrum was obtained for 
each sample with a 12.5 « 10.0 cm (5 & 4 inch) 
Nal solid crystal and a 256-channel pulse 
height analyser. Spectra were stored on mag- 
netic tape, and a spectrum analysis computer 
program (2) was used to make quantitative 
measurements of radionuclides present in each 
spectrum. 
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Cesium-137 was the only manmade radionu- 
clide detected in any of the sediment samples. 
Naturally-occurring potassium-40 and radium- 
226 in equilibrium with its daughters were 
detected in the samples. Table 1 shows the con- 
centrations of cesium-137 in each sample of 
sediment and average concentrations for each 
station. 

It is reasonable to assume that all of the 
cesium-137 detected originated from fallout 
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Table 1. Cesium-137 concentrations in samples of bottom sediment 


taken from Lake Michigan 


Cesium-137 concentration 
(pCi/g +standard deviation)* 
Station number 


Sample 2 Sample 3> Average 


| 


0.13 +0. 


3. 


CONIA ONe 


CO mt et et mt CO eC 200 6 
. = : 


i) 


3+ 
o + 
= 
5+ 
94+ 
+ 
= 
3+ 
9+. 
“ 
+ 
+ 
v7x>. 
5+ 
5 + 
i+ 
+ 
= 
5 + 
+ 
7+ 
5+ 
= 
+ 
= 
3+ 
9+ 
+ 
It 
3+ 
+ 
+ 
rT 


® Errors calculated for each sample represent counting errors at the one sigma level. Errors calculated for 
average concentrations are sample standard deviations. 
> A third sample was not collected at every station. 


from atmospheric tests of nuclear weapons. Discussion 


Gustafson and Miller (3) indicate approxi- 


mately 15,000 curies of fallout cesium-137 
entered the Lake Michigan watershed between 
1950 and 1970. The Big Rock Point Nuclear 
Power Plant discharged less than 6 curies of 
cesium-137 (approximately 0.04 percent of the 
cesium-137 that originated from fallout) into 
Lake Michigan between 1962 and 1970.* 


*R. Sinderman. Consumers Power Company, Jackson, 
Michigan. Personal communication, November, 1971. 
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Figure 2 shows average concentrations of 
cesium-137 in sediment according to station 
location. Contour lines of equal concentration, 
also shown in figure 2, indicate distinct accu- 
mulation patterns of cesium-137 in the sedi- 
ments of the southern half of the lake. 

Figure 3 shows surface water current pat- 
terns observed in Lake Michigan (4) together 
with cesium-137 contour lines established in 
figure 2. The Waukegan-Chicago-Gary area, a 
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Figure 6. 


Average depth (feet) at each sediment sampling 


station in Lake Michigan 


heavily industrialized area which discharges 
large amounts of suspended solids into the lake, 
is shown in figure 3. It is evident from figure 
3 that a correlation exists between the concen- 
tration of cesium-137 in bottom sediments, the 
water current patterns, and the discharge of 
suspended solids into Lake Michigan. 
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Average concentrations of potassium-40 and 
radium-226 are shown in figure 4 and figure 5, 
respectively, for each of the 50 sediment sam- 
pling stations. Contour lines indicate areas of 
relatively high and low concentrations of the 
two radionuclides. Figure 6 shows the average 
water depth at each of the 50 sediment sam- 
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pling stations and contour lines representing 
relative depths of Lake Michigan. 

Visual observations were made on each sam- 
ple to determine the type of sediment present: 
clay, silt, sand, or gravel. Figure 7 shows that 
sediments around the periphery of the lake are 
predominantly sand; sediments in the middle 
of the lake are predominantly clay. 





© 81G ROCK PONT 











Figure 7. Types of bottom sediment found 


in Lake Michigan 


Conclusion 


Clay is the chemically active fraction of 
sediment and incorporates a variety of elements 
in its crystalline structure including silicon, 
aluminum, magnesium, calcium, potassium, and 
sodium (5). It is reasonable to assume that 
sediments having a high clay content will have 
a high content of potassium and radium, the 
latter being chemically similar to magnesium. 
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A comparison of figures 4 and 5 with figure 
7 shows this assumption to be valid. 
Cesium-137 from fallout enters Lake Michi- 
gan uniformly in precipitation and runoff from 
the surrounding watershed. However, solids 
enter the lake nonuniformly; the heaviest 
loading comes from the Waukegan-Chicago- 
Gary area at the southern end of the lake. A 
likely explanation for the cesium-137 accumu- 
lation patterns in the bottom sediments is that 
much of the cesium-137 that enters the lake is 
adsorbed on particles that follow water current 
patterns and eventually settle to the bottom. 
Fallout cesium-137 is a waste product that 
has entered Lake Michigan over a long period 
of time and at low levels. The present accumu- 
lation patterns of cesium-137 in the sediments 
of Lake Michigan may indicate future accu- 
mulation patterns of other waste products re- 
leased into the lake under similar conditions. 
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Radioactivity Levels in Selected Ohio Streams; the Great Miami River, the 
Little Miami River, and Mill Creek; June-August 1968 


Office of Water Programs 
U.S. Environmental Protection Agency' 


A water quality study of the Little Miami River, Great Miami River, 
and Mill Creek was conducted by the Office of Water Programs, U.S 
Environmental Protection Agency. Analyses were performed for urani- 
um, radium-226, lead-210, thorium and strontium-90. Uranium concen- 
trations in the Little Miami River, Great Miami River, and Mill Creek 
averaged 0.4, 0.9, and 0.3 ug/liter, respectively. Radium-226 concentra- 
tions averaged 0.08, 0.11, and 0.04 pCi/liter, respectively. Strontium-90 
concentrations averaged 0.7, 0.4, and 1.1 pCi/liter, respectively. The 
average thorium concentration was less than 3 ug/liter in all three streams. 
Lead-210 averaged less than 0.2 pCi/liter in the Little and Great Miami 


Rivers and 0.7 pCi/liter in Mill Creek. 


As part of the comprehensive water quality 
study of the Little Miami River (1), Great 
Miami River (2), and Mill Creek (3), the levels 
of radioactivity in dissolved solids in these 
streams and their tributaries were determined. 
Radiological measurements include the quanti- 
tative identification of several] natural radio- 
nuclides—uranium, radium-226, lead-210, and 
thorium—and the fission product, strontium-90. 
Although the selected list of naturally-occur- 
ring radionuclides is not all-inclusive, their 
combined concentrations provide a reasonable 
estimate of the background level. Strontium-90 
was selected as the measure of residual radio- 
activity attributable to atmospheric fallout 
from weapons testing. Radiological water qual- 
ity, often overlooked, is important to an overall 
evaluation of present and future potential utili- 
zation of a water source. 

The sampling program was comprised of 
2-week sampling periods with the following 
time schedule: 


‘Engineering and Sciences Branch, Division of Ap- 
plied Technology, Pollution Source Control Program, 
Office of Water Programs, U.S. Environmental Pro- 
tection Agency, Cincinnati, Ohio. 
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Survey area 


Mill Creek 
Little Miami River 


Sampling period (1968) 
August 5-16 
June 24-28 and 
July 8-12 
Great Miami River 
Stations 1-20 
Stations 21-35, 
excluding 
Station 34 
Stations 34 and 
36-54 


July 15-26 


August 5-16 
June 24-28 and 
July 8-12 


For each station, radioactivity analyses were 
performed on a composite sample prepared 
from four daily surface grab samples (collected 
twice weekly). Each analysis was performed 
on a 1 liter aliquot of the composite sample. 
Figure 1 shows the study area and the general 
locations of the sampling stations. 

Four nuclear installations are located within 
the bounds of the study area: 

Feed Materials Production Center (FMPC) 

near Fernald 

Mound Laboratory at Miamisburg 

Wright Patterson Air Force Base at Fairborn 

General Electric Company at Evendale. 
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Springfield 


B-33 
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~ < en MB -19 
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: Wilmington 
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“o © Williamsburg 
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10 Miles 
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Study area and the general locations of sampling stations 


Figure 1. 
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Mound Laboratory and the FMPC routinely 
discharge liquid radioactive wastes into the 
Great Miami River. During the development of 
the aircraft nuclear propulsion project. General 
Electric used Mill Creek for the disposal of 
liquid radioactive wastes. However, the status 
of the General Electric facility since the termi- 
nation of this project is not known. The one 
known potential source of liquid radioactive 
wastes at Wright Patterson Air Force Base 
is a small reactor facility used for research 
purposes. Although the manner of disposing of 
the reactor wastes was not established, the 
radioactivity level and volume of such wastes 
would be expected to be quite small in magni- 
tude. Brief descriptions of Mound Laboratory 
and the FMPC are presented in table 1. 


Table 1. 
Facility and location Operator 





Mound Laboratory 
Miamisburg, Ohio. 


Monsanto Research 
Corporation. 


Feed Materials 
Production Center. 


National Lead 
Company. 


Table 2. 


Station 


Location 
number 


Little Miami River: 


-| Tributary, Glady Run upstream from Spring Valley on county road 144 bridge- -_| 
| Downstream from Morrow, off U.S. 22 and Ohio 3, at Stubbs Road — ‘ 


Ohio 48 bridge dow nstream from South Lebanon 


Downstream from Loveland at Branch Hill, Guinea Pike = 


U.S. 50 Bypass and Ohio 126 near Miamiville - 
Milford bridge at U.S. 50- 


Roundbottom Road across from Terrace Park, downstream from the confluence 


with the East Fork 
Newton Road bridge - - 
Beechmont bridge_- 


Little Miami River (East fork): 
Upstream from Williamsburg on county road 80 bridge - 


Downstream from Williamsburg on county road 131 near Ohio 32_. 


Upstream from Batavia at Ohio 222 bridge 
Downstream from Batavia on Ohio 222 


| Mill Creek: 
Hamilton-Mason Road bridge 
U.S. 50 Bypass and Ohio 126 bridge_- 
West Fork; Ohio 4, Springfield Pike bridge. 
Ohio 4, Springfield "Pike bridge-_- 
Mitchell Avenue bridge 
Gest Street, Ohio 264_..______- 


Polonium and plutonium 


Processing high-grade 


Results 


Radionuclide concentrations are summarized 
in tables 2 and 3. In these tables the format 
for listing the stations was based on mileage 
from the stream mouth with the most upstream 
station listed first. The specific geographical 
location of each station is shown in figure 1. 

The average concentrations of uranium, radi- 
um-226, and strontium-90 in the main stem 
streams are summarized in table 4. In all cases, 
the average thorium concentration was less 
than 3 y»g/liter. Lead-210 concentrations aver- 
aged less than 0.2 pCi/liter in the Little and 
Great Miami Rivers, with a maximum value 
of 3.5 pCi/liter at Station B-3 on the Great 
Miami. The average lead-210 concentration in 
Mill Creek was 0.7 pCi/liter. 


Atomic Energy Commission Installations—Great Miami River 


Prominent radio- 
nuclides in radio- 
active waste 


Activity 


Tritium, polonium- 
0, an 
plutonium-238. 


operations. 


Uranium and 
uranium ores and ore | radium-228. 
concentrates to produce 

metallic uranium; and 

fabrication of the metal 

into fuel elements. 

Some thorium process- 

ing. 


Dissolved radioactivity in the Littke Miami River and Mill Creek* 


Radium-226¢ 
(pCi/liter) 


Uranium> 
(ug/liter) 


Lead-2104 
(pCi /liter) 


Strontium-90¢ 
(pCi /liter) 


A AAAAAS 
mmr hprwrrnrwnr 
noe CIOS 


ANA | 
siete & 


<.01 


* Thorium concentrations were <3 yug/liter at all stations except station 9, 3 ug/liter and station 8, 4 ug/liter on the East Fork of the Little Miami 


River. Analysis performed by the methods in reference (10). 
> Analysis performed by the methods in references (5,6). 
© Analysis performed by the methods in reefrence (7). 
4 Analysis performed by the methods in reference (8). 
© Analysis performed by the methods in reference (9). 
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Table 3. 


Station 


number Location 


Great Miami River: 
Headwater; Ohio 69 bridge 
County road T-21 near Logansville 
Ohio 69 bridge 
Pasco Road bridge 
Ohio 706 bridge 
Piqua Road bridge 

| Farrington-Peterson Road bridge 
Troy-Sidney Road bridge 
Ohio 41 bridge 
Needmore Road —_ 
South Dayton; U.S. 
Bridge at Moraine, * eta tae Pike 
Bridge at Dryer, Sellers Road 
Carrolton Pike bridge 

| Miamisburg Road bridge 
Chautauqua Road bridge 
Ohio 123 bridge 
Ohio 4 bridge 
Ohio 73 bridge 

| Woodsdale Road bridge (Liberty-Fairfield Road) 
Ohio 129 bridge in Hamilton 
Ohio 128 near Hamilton 
U.S. 50 Bypass and Ohio 126 bridge 
U.S. 50 bridge; Cleves 
Elizabeth Town bridge 


Bokengehalas Creek: 
County Road T-43 bridge -- 


Bluejacket Creek (Tributary to Bokengehalas Creek): 
County Road T-31 bridge 


Stillwater River: 

Klinger Road bridge 

Falknor Road bridge at Ohio 48 
| Heathcliff Road bridge 


Greenville Creek 
(Tributary to Stillwater River): 
Daly Road bridge 
U.S. 36 bridge - - 
Ge ttysburg Road bridge 


Mad River: 

Ohio 29 bridge 

Ohio 55 bridge ae 
Harshman Road bridge - 


Dugan Run (Tributary to Mad River) 
County Road 104_ - 


Clear Creek: 
Ohio 123 bridge 
Downstream from Franklin sewage treatment plant 


Fourmile Creek: 

Upstream from Oxford: Ohio 732 bridge 

Downstream from Oxford; County Road T-237 bridge 
Eaton Road bridge at W arwick Road 

At New Miami 


Sevenmile Creek 

(Tributary to Fourmile Creek): 
Washington-Jackson Road bridge 
U.S. 127 bridge 
Downstream from Camden; County Road T-208__. 
U.S. 127 bridge 


Whitewater River: 
Near Elizabeth Town 


* Thorium concentrations were <3 yug/liter at all stations. 


Table 4. 
and strontium-90 in selected Ohio streams 


Location Radium-226 


(pCi/liter) 


Uranium 
(ug/liter) 


Strontium-90 
(pCi/liter) 
Mill Creek 


Little Miami River 
Great Miami River - - 


Average concentrations of uranium, radium-226, 


Dissolved radioactivity in the Great Miami River and tributary streams* 


Distance 
from mouth 
of river 
(miles) 


Radium-226 
(pCi/liter) 


Uranium 
(ug /liter) 


Lead-210 
(pCi /liter) 


Strontium-90 
(pCi/liter) 


A 


Ly 50 Se bo Soe me op 29 09 00 Do TCO DOD 
cmn~mA AAeAA AA AAAAAAAAA 
io in DNANNNNN ONNANNNNNNKNNNNN 


Go mm hO mt 20 Sn 80 9920 DAA OR OOMOIH AWWA 
GO ODO me Ce COCO OO ONTO ONO OI 


Uranium activity ratios (uranium-234/ura- 
nium-238) could not be determined for the 
individual stations because of the low uranium 
concentrations and small sample volumes. How- 
ever, for a composite prepared from all the 
Great Miami River samples, an activity ratio 
(AR) of 1.24 + 0.04 was determined. The 
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excess of uranium-234 is consistent with the 
findings for freshwater streams (4). The activ- 
ity ratio can be used to convert the mass con- 
centration to an activity concentration by the 
application of the following relationship: 


(0.334) (uranium concentration, ug/liter) 
(1 + AR) = uranium concentration, pCi/liter 


Therefore, for the average mass concentration 
of 0.9 ug/liter and the AR of 1.24, the average 
uranium concentration in the Great Miami 
River, in terms of activity, was less than 1 pCi/ 
liter. 


Discussion of results 


The concentrations of the naturally-occur- 
ring radionuclides (uranium, radium-226, lead- 
210, and thorium) in the Little Miami River, 
Great Miami River, and Mill Creek were at low 
levels. Although there were some differences 
in the average radionuclide concentrations for 
the respective streams, these differences were 
too small to be of practical significance. Simi- 
larly, concentration variations in each stream 
(tables 2 and 3) were typical and consistent 
with a low background condition. 

The batch discharge of liquid wastes from 
the Feed Materials Production Center to the 
Great Miami River did not produce any detect- 
able increase in the uranium concentrations at 
the downstream stations (B-2 and B-3) during 
the study period. However, the possibility that 
a more prolonged sampling period might have 
shown an increase is suggested by the findings 
of the water monitoring program conducted by 
the facility contractor, the National Lead Com- 
pany. For 1967, weekly water sample analyses 
of the National Lead Company showed an 
average increase of 5 ug/liter in the uranium 
concentration of the river as the result of waste 
releases—9 pg/liter upstream from the FMPC 
and 14 wg/liter downstream (11). The fact that 
these concentrations are nearly one order of 
magnitude greater than the 1968 concentrations 
reported herein is judged to be attributable to 
differences in the sensitivities of the uranium 
methods employed by the respective labora- 
tories, not seasonal variations. Liquid waste 
releases also increased the radium-228 concen- 
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tration in the river by an estimated 0.3 pCi/ 
liter during 1967 (11). (Radium- 228 analyses 
were not conducted since the presence and 
prominence of this radionuclide in the FMPC 
effluent were not known at the time of the 
field study.) 


No attempt was made to quantitate changes 
in radiological water quality attributable to 
liquid wastes from the Mound Laboratory. Such 
changes would be manifest in increased con- 
centrations of tritium, polonium-210, and plu- 
tonium-238. However, according to the semi- 
annual reports on the environmental levels of 
radioactivity in the vicinity of the laboratory, 
sufficient dilution is available in the Great 
Miami River to dilute the waste concentrations 
of radionuclides to levels which are indistin- 
guishable from background levels (12,13). For 
example, during 1967, the reported average 
concentrations of tritium, polonium, and plu- 
tonium at the Chautauqua Road Bridge (sta- 
tion B-27) did not differ from the correspond- 
ing upstream or background concentrations. 
The Chautauqua Road Bridge station is about 
1.5 miles below the point of discharge of liquid 
polonium wastes and about 0.5 miles below the 
drainage ditch carrying treated tritium and 
plutonium wastes to the river. 

Considering the possibility that the General 
Electric Company discharges liquid radioactive 
wastes containing activiation and fission prod- 
ucts to Mill Creek, qualitative gamma-ray 
analyses were performed on the samples from 
Stations B-23 and B-25, downstream and up- 
stream from the plant site, respectively. Com- 
parison of the gamma spectra and strontium-90 
data for both stations did not indicate the 
presence of a waste source. Although this is 
not unequivocal support for a conclusion that 
General Electric does not discharge liquid 
radioactive wastes to Mill Creek, the negative 
finding does show that, if liquid discharges are 
being made, the resultant concentrations are 
at low levels. 


Strontium-90 concentrations were at rela- 
tively low levels and in general agreement with 
the most recently reported monitoring data of 
the FWPCA, Division of Pollution Surveillance 
(14). During the second and third quarters of 
1967, the average strontium-90 concentration 
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in United States surface waters was about 2 
pCi/liter. This average exceeds the specific 
results of the field study in all cases. On a more 
localized scale, 1967 second quarter averages 
for the Little Miami River and the Ohio River 
at Cincinnati, Ohio, were 1.3 and 1.2 pCi/liter, 
respectively. Correspondingly, the field study 
yielded a concentration of only 0.5 pCi/liter for 
the Little Miami at Cincinnati (station 1). In 
the absence of atmospheric testing of weapons 
or other sources of strontium-90, the radio- 
strontium concentration will decline with time. 
Although such a trend will be evident over a 
long period of time (years), the short term 
variations can be expected to be large since 
many factors influence the stream concentra- 
tion (compositing period and procedure, stream 
flow, etc.). The absolute difference in the 1967 
and 1968 results for the Little Miami River is 
considered to be a short term variation rather 
than an absolute decrease. 

Summarizing, the concentrations of natural 
radionuclides and strontium-90 in the Great 
Miami River and Little Miami River were well 
below the concentration limits for drinking 
water. All separate radium-226 and strontium- 
90 concentrations were within the limits of 
“desirable” criteria recommended by the Na- 
tional Technical Advisory Committee for sur- 
face waters used for public water supplies 
(table 5) (15). Uranium concentrations in these 
rivers closely approached the recommended 
“desirable” level. Further, the use of the Great 
Miami River for the ultimate disposal of liquid 
radioactive wastes from two nuclear installa- 


Table 5. Recommended surface water criteria for public 
water supplies, National Technical Advisory Committee 


Constituent Permissible criteria® Desirable criteria» 


Uranium 
Radium-226 
Strontium-90 _ - 


4.4 mg/liter 
3 pCi /liter 
10 pCi/liter 


cAbsent 
<1 pCi/liter 
<2 pCi ‘liter 


* Concentrations in raw surface waters which allow the production of a 
safe, clear, potable, aesthetically pleasing, and acceptable public water 
supply which meets the limits of the Public Health Service Drinking 
Water Standards. 

b Concentrations in raw surface waters which represent high-quality 
water in all respects for use as public water supplies. 

© Not detectable by the most sensitive analytical procedure in “Stand- 
ard Methods” or other approved procedure. 


tions has not produced any changes in radio- 
logical water quality which are of public health 
significance. 
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SECTION I. MILK AND FOOD 


Milk Surveillance, December 1971 


Although milk is only one of the sources of 
dietary intake of environmental radioactivity, 
it is the food item that is most useful as an 
indicator of the general population’s intake of 
radionuclide contaminants resulting from en- 
vironmental releases. Fresh milk is consumed 
by a large segment of the population and con- 
tains several of the biologically important 
radionuclides that may be released to the en- 
vironment from nuclear activities. In addition, 
milk is produced and consumed on a regular 
basis, is convenient to handle and analyze, and 
samples representative of general population 
consumption can be readily obtained. There- 
fore, milk sampling networks have been found 
to be an effective mechanism for obtaining 
information on current radionuclide concentra- 
tions and long-term trends. From such infor- 
mation, public health agencies can determine 
the need for further investigation or corrective 
public health action. 

The Pasteurized Milk Network (PMN) spon- 
sored by the Office of Radiation Programs, 
Environmental Protection Agency, and the Of- 
fice of Food Sanitation, Food and Drug Admin- 
istration, U.S. Public Health Service, consists 
of 63 sampling stations: 61 located in the 
United States, one in Puerto Rico, and one in 
the Canal Zone. Many of the State health de- 
partments also conduct local milk surveillance 
programs which provide more comprehensive 
coverage within the individual State. Data from 
15 of these State networks are reported rou- 
tinely in Radiation Data and Reports. Addi- 
tional networks for the routine surveillance of 
radioactivity in milk in the Western Hemis- 
phere and their sponsoring organizations are: 
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Pan American Milk Sampling Program (Pan 
American Health Organization and U.S. En- 
vironmental Protection Agency )—5 sampling 
stations 


Canadian Milk Network (Radiation Protec- 
tion Division, Canadian Department of Na- 
tional Health and Welfare)—16 sampling 
stations. 


The sampling locations that make up the net- 
works presently reporting in Radiation Data 
and Reports are shown in figure 1. Based on 
the similar purpose for these sampling activ- 
ities, the present format integrates the com- 
plementary data that are routinely obtained 
by these several milk networks. 


Radionuclide and element coverage 


Considerable experience has established that 
relatively few of the many radionuclides that 
are formed as a result of nuclear fission become 
incorporated in milk (1). Most of the possible 
radiocontaminants are eliminated by the selec- 
tive metabolism of the cow, which restricts 
gastrointestinal uptake and secretion into the 
milk. The five fission-product radionuclides 
which commonly occur in milk are strontium- 
89, strontium-90, iodine-131, cesium-137, and 
barium-140. A sixth radionuclide, potassium- 
40, occurs naturally in 0.0118 percent (2) 
abundance of the element potassium, resulting 
in a specific activity for potassium-40 of 830 
pCi/g total potassium. 

Two stable elements which are found in milk, 
calcium and potassium, have been used as a 
means for assessing the biological behavior of 
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Figure 1. Milk sampling networks in the Western Hemisphere 
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metabolically similar radionuclides (radiostron- 
tium, and radiocesium, respectively). The con- 
tents of both calcium and potassium in milk 
have been measured extensively and are rela- 
tively constant. Appropriate values and their 
variations, expressed in terms of standard devi- 
ations (2c), for these elements are 1.16 + 0.08 
g/liter for calcium and 1.51 + 0.21 g/liter for 
potassium. These figures are averages of data 
from the PMN for May 1963-March 1966 (3) 
and were determined for use in general radio- 
logical health calculations or discussions. 


Accuracy of data from various milk networks 


In order to combine data from the interna- 
tional, national, and State networks considered 
in this report, it was first necessary to deter- 
mine the accuracy with which each laboratory 
is making its determinations and the agreement 
of the measurements among the laboratories. 
The Analytical Quality Control Service of the 
Office of Radiation Programs conducts periodic 
studies to assess the accuracy of determinations 
of radionuclides in milk performed by inter- 
ested radiochemical laboratories. The general- 
ized procedure for making such a study has 
been outlined previously (4). 

The most recent study was conducted during 
July 1971 with 37 laboratories participating in 
an experiment on a milk sample containing 
known concentrations of iodine-131, cesium- 
137, strontium-89, and strontium-90 (5). Of 
the 17 laboratories producing data for the net- 
works reporting in Radiation Data and Reports, 
14 participated in the experiment. 


The accuracy results of this experiment for 
these 14 laboratories are shown in table 1. 
Considerable improvement has been made in 
the accuracy of all radionuclides from those of 
previous studies. Some improvement is still 
needed on the strontium-90 results. These pos- 
sible differences should be kept in mind when 
considering the integration of data from the 
various networks. 


Development of a common reporting basis 


Since the various networks collect and ana- 
lyze samples differently, a complete under- 
standing of several parameters is useful for 
interpreting the data. Therefore, the various 
milk surveillance networks that report regu- 
larly were surveyed for information on analyt- 
ical methods, sampling and analysis frequen- 
cies, and estimated analytical errors associated 
with the data. 

In general, radiostrontium is collected by an 
ion-exchange technique and determined by 
beta-particle counting in low-background de- 
tectors, and the gamma-ray emitters (potas- 
sium-40, iodine-131, cesium-137, and barium- 
140) are determined by gamma-ray spectros- 
copy of whole milk. Each laboratory has its 
own modifications and refinements of these 
basic methodologies. The methods used by each 
of the networks have been referenced in earlier 
reports appearing in Radiological Health Data 
and Reports. 

A previous article (6) summarized the cri- 
teria used by the State networks in setting up 
their milk sampling activities and their sample 
collection procedures as determined during a 
1965 survey. This reference and an earlier data 


Table 1. Distribution of mean results, quality control experiment 


Isotope and known concentration+20 [| | 
| Acceptable* 





Iodine-131 (69 +6 pCi/liter) 


Strontium-89 (31 +6 pCi/liter) 
Strontium-90 (41.6 +2.4 pCi/liter) 


Number of laboratories in each category 





| 
Warning | Unaccept- Total 
level> | ablee 





(100%) Zz. 
Cesium-137 (52 +6 pCi /liter) (92%) | 0 
(90%) 0 
(69%) 3 


1 (8%) (23%) 


*® Measured concentration equal to or within 20 of the known concentration. 
b Measured concentration outside 2¢ and equal to or within 3¢ of the known concentration. 
© Measured concentration outside 3¢ of the known concentration. 
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article for the particular network of interest 
may be consulted should events require a more 
definitive analysis of milk production and milk 
consumption coverage afforded by a specific 
network. 

Many networks collect and analyze samples 
on a monthly basis. Some collect samples more 
frequently but composite the several samples 
for one analysis, while others carry out their 
analyses more often than once a month. Many 
networks are analyzing composite samples on 
a quarterly basis for certain nuclides. The fre- 
quency of collection and analysis varies not 
only among the networks but also at different 
stations within some of the networks. In addi- 
tion, the frequency of collection and analysis 
is a function of current environmental levels. 
The number of samples analyzed at a particular 
sampling station under current conditions is 
reflected in the data presentation. Current 
levels for strontium-90 and cesium-137 are 
relatively stable over short periods of time, and 
sampling frequency is not critical. For the 
short-lived radionuclides, particularly iodine- 
131, the frequency of analysis is critical and is 
generally increased at the first measurement or 
recognition of a new influx of this radionuclide. 

The data in table 2 shows whether raw or 
pasteurized milk was collected. An analysis (7) 
of raw and pasteurized milk samples collected 
during January 1964 to June 1966 indicated 
that for relatively similar milkshed or sampling 
areas, the differences in concentration of radio- 
nuclides in raw and pasteurized milk are not 
statistically significant (7). Particular atten- 
tion was paid to strontium-90 and cesium-137 
in that analysis. 

Practical reporting levels were developed by 
the participating networks, most often based 
on 2-standard-deviation counting errors or 2- 
standard-deviation total analytical errors from 
replicate analyses (3). The practical reporting 
level reflects analytical factors other than sta- 
tistical radioactivity counting variations and 
will be used as a practical basis for reporting 
data. 


The following practical reporting levels have 
been selected for use by all networks whose 
practical reporting levels were given as equal 
to or less than the given value. 
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Practical reporting level 
Radionuclide (pCi/liter) 
Strontium-8$ 5 
Strontium-90 2 
Iodine-131 10 
Cesium-137 10 
Barium-140 10 


Some of the networks gave practical report- 
ing levels greater than those above. In these 
cases the large value is used so that only data 
considered by the network as meaningful will 
be presented. The practical reporting levels 
apply to the handling of individual sample 
determinations. The treatment of measure- 
ments equal to or below these practical report- 
ing levels for calculation purposes, particularly 
in calculating monthly averages, is discussed 
in the data presentation. 

Analytical error or precision expressed as 
pCi/liter or percent in a given concentration 
range have also been reported by the networks 
(3). The precision errors reported for each of 
the radionuclides fall in the following ranges: 


Analytical errors of precision 
(2 standard deviations) 
1-5 pCi/liter for levels <50 
pCi/liter; 

5-10% for levels =50 pCi/liter ; 

1-2 pCi/liter for levels <20 
pCi/liter ; 

4-10% for levels =20 pCi/liter ; 

4-10 pCi/liter for levels <100 
pCi/liter ; 

4-10% for levels =100 pCi/ 
liter. 


Radionuclide 
Strontium-89 


Strontium-90 


Iodine-131 | 
Cesium-137 } 
Barium-140 } 


For iodine-131, cesium-137, and barium-140, 
there is one exception for these precision error 
ranges: 25 pCi/liter at levels <100 pCi/liter 
for Colorado. This is reflected in the practical 
reporting level for the Colorado milk network. 


Federal Radiation Council guidance applicable 
to milk surveillance 


In order to place the U.S. data on radioactiv- 
ity in milk presented in Radiation Data and 
Reports in perspective, a summary of the guid- 
ance provided by the Federal Radiation Council 
for specific environmental conditions was pre- 
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Table 2. Concentrations of radionuclides in milk for December 1971 and 12-month period, 
January 1971 through December 1971 


Radionuclide concentration 
(pCi/liter) 


Sampling location Strontium-90 Cesium-137 


Monthly | 12-month Monthly | 12-month 


average» average average’ | average 


Montgomery °- - - 
Palmer® - - ; 
Phoenix®- _ - 
Little Rocke - _- 
Sacramento* 
San Francisco° 
Del Norte - _- 


Humboldt - - - - 
Los Angeles 
Mendocino - - 
Sacramento__ 


— 


Sm SrmamrwwanmuwrHcoo 


Santa Clara_- 
Shasta __ __ 
Sonoma - -- 
Denver’_. 
East - end 
Northeast - _ - 
Northwest 
South central 
Southeast 
Southwest _ - 


COON KH WANE NWOSOHNORD 


Z 
v7) 


and 


West 

Hartford¢ 
Central ‘ 
Wilmington*__ _- 
Washington° 


~ 
62 GO Om OO 


Southeast 
Tampa Bay area 
West- ; 
Atlanta* 
Honolulu? --_- -- 
Idaho Falls¢_ _ - 


» 


Indianapolis*¢ 
Central _-_-- -- 
Northeast _ - _ - 
Northwest _- 
Southeast é 
Southwest -__ __ 
Des Moines*_- 
Iowa City - 

Des Moines 
Little Cedar - _ - 
Spencer - . .._---- 
Wichita‘. __._.-- 
Coffeyville. __-. 
Dodge City _- ¥ 
Falls City, Nebr 
Hays nae 
Kansas City - -- 


CWOAGAAMIWHOCAMAHKASCANDO-1-) 


Zz 


z . 
AP RATA FPADBIBAAIP AON FP RAINS 


Z 


= 
COFrarInn 


_ 
Ce OCwSOOCHAOSAAWSAIA 


Louisvillee_____- 
New Orleans® --- 
Portland°- 
Baltimoree 


_ 


Detroit¢__ 
Grand Rapids* 
Bay City 
Charlevoix _ 
Detroit ___- 
Grand Rapids 
nsing 
Marquette 
Monroe- - _- 


— 
AMWIOCWAS OW-1-10 10-100 


Little Falls 
Mankato -__- 
Minneapolis 


SOOO TOTTI TD UDI DTU U UU UU UU UU UU UD UNI UUUUUNIAIAA A UU UU UU TUT TUT UTY 
Z 


~ 
eo 


See footnotes at end of table. 
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Table 2. Concentrations of radionuclides in milk for December 1971 and 12-month period, 
January 1971 through December 1971—continued 


| Radionuclide concentration 
(pCi/liter) 





a } 
Sampling location ri) Strontium-90 Cesium-137 
sample* 


Monthly 12-month Monthly 12-month 
average» average average» average 








UNITED STATES—continued 


Minn: Rochester... ......- 
Worthington -_- 
Jackson¢ OU IS 
Kansas City®..........- “ 
St. Louis¢ 


Las Vegas®--__- 
Manchester® _ _ 
Trenton°_ __. 
Albuquerque* 
| ae 
New York City°* 
Syracuse*__.__._._- 
Albany 

Buffalo 

Massena 

New York City 
Syracuse _ - - 
Charlotte*__ 
a 
Cincinnati*_ _- 
Cleveland¢ indicia 
Oklahoma City*__. 
Portland °__ 
Baker__-_- 

Coos Bay 

Eugene 

Medford iaiemelie 
Portland composite 
Portland local. 
Redmond 

Tillamook - -- 


CROWN WUADAIOHRARA JID IOSWODWOHNAIDRHWONWN®w 


Philadelphia 

Pittsburgh --- 
Providence® 
Charleston®¢___- 

Rapid City*......... : 
Chattanooga* em 
a ddtarsansnene ‘ 
Chattanooga 

Clinton _- 

Fayetteville 

Kingston 

Knoxville 

Lawrenceburg 

Nashville 

Pulaski 

Austin¢ 

Dallas¢- 

Amarillo 

Corpus Christi 

3) 

Fort Worth 

Harlingen - - - - 

Houston ---- - - 


AH WINITIIOOWDAIOHAOWWI1OHOe wer 


San Antonio 
Texarkana 
Uvalde 


Salt Lake City* 
Burlington* 
Norfolke_- 
Seattlee 


Benton County 

Franklin County 

Sandpoint, Idaho 

Skagit County 

Charleston¢ 
Wisc: Milwaukee¢ 
Wyo: Laramie* 


P 
P 
d 
4 
4 
4 
A 
, 
? 
P 
. 
P 
4 
, 
4 
P 
Pp 
P 
P 
a 
y 
P 
P 
P 
4 
? 
e 
4 
4 
, 
P 
4 
P 
4 
4 
y 
4 
P 
P 
P 
of 
4 
P 
df 
P 
P 
d 
P 
R 
P 
R 
4 
P 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
P 
P 
P 
P 
Pp 
R 
R 
R 
R 
P 
, 
P 


PAIWON WOK Auonmc 


See footnotes at end of table. 
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Table 2. 


Concentrations of radionuclides in milk for December 1971 and 12-month period, 


January 1971 through December 1971—continued 


Sampling location 


CANADA: 


Alberta: Calgary 
Ps Pecbensbondnwkin’ 

British Columbia: 

Vancouver -__- 
Manitoba: 

Winnipeg 
New Brunswick: 

Fredericton _ _ - 
Newfoundland: 


Nova Scotia: 


Ontario: 


ET AN REARS ee : 
Quebec____- 
Saskatchewan: 


CENTRAL AND SOUTH AMERICA: 





Canal Zone: 
Cristobal¢ 
Chile: 


Santiago 
Colombia: 


Ecuador: Guayaquil 
Jamaica: Montego Bay 
Puerto Rico: 

San Juan¢ 
Venezuela: 


sample* 


Radionuclide concentration 
(pCi /liter) 


Strontium-90 


Monthly 
average» 


Cesium-137 


12-month 
average 


Monthly 
average> 


12-month 
average 





~— ee 
Pe ee) 

at bth 
C1 CAIMAINERAe 


~ 


wy wUUUVUYY VU Uv UV UV 








« P, pasteurized milk. 
R, raw milk. 


» When an individual sampling result was equal to or less than the practical ~ 
Monthly averages less than the ae oy reporting level reflect the fact that some 


average contained levels greater t 
of — in the monthly average is given in parentheses. 
ec 


orting level, a value of ‘‘0’’ was used for averaging. 
ut not all of the individual samples making up the 


an the practical reporting level. When more than one analysis was made in a monthly period, the number 


asteurized Milk Network station. All other sampling locations are part of the State or National network. 


4 Radionuclide analysis not routinely performed. 


¢ The practical reporting levels for these networks differ from the general ones given in the text. Sampling results for the networks 


were equal to or less than the following practical reporting levels: 


Iodine-131: Colorado—25 pCi/liter Cesium-137: Colorado—25 pCi/liter 
New York—20 pCi/liter 
Oregon—15 pCi /liter 


Michigan—14 pCi/liter 
Oregon—15 pCi/liter 


Strontium-90: New York—3 pCi/liter 


! This entry gives the average radionuclides concentrations for the Pasteurized Milk Network stations denoted by footnote °. 


NA, no analysis. 
NS, no sample collected. 


sented in the December 1970 issue of Radiologi- 
cal Health Data and Reports. 


Data reporting format 


Table 2 presents the integrated results of the 
international, national, and State networks dis- 
cussed earlier. Column 1 lists all the stations 
which are routinely reported to Radiation Data 
and Reports. The relationship between the 
PMN stations and the State stations is shown 
in figure 2. The first column under each of the 
reported radionuclides gives the monthly aver- 
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age for the station and the number of samples 
analyzed in that month in parentheses. When 
an individual sampling result is equal to or 
below the practical reporting level for the ra- 
dionuclide, a value of zero is used for averag- 
ing. Monthly averages are calculated using the 
above convention. Averages which are equal to 
or less than the practical reporting levels reflect 
the presence of radioactivity in some of the 
individual samples greater than the practical 
reporting level. 

The second column under each of the radio- 
nuclides reported gives the 12-month average 


201 








HAWAII 


200 Miles 























| 
» 


(PANAMA 
[\_CANAL ZONE | 








oe ee 
© WO 200 300 400 Kilometers 

















Figure 2. 


for the station as calculated from the preceding 
12 monthly averages, giving each monthly aver- 
age equal weight. Since the daily intake of radio- 
activity by exposed population groups, averaged 
over a year, constitutes an appropriate crite- 
rion for the case where the FRC radiation pro- 
tection guides apply, the 12-month average 
serves as a basis for comparison. 


Discussion of current data 


In table 2, surveillance results are given for 
strontium-90 and cesium-137 for December 
1971 and the 12-month period, January 1971 
to December 1971. Except where noted, the 
monthly average represents a single sample for 
the sampling station. Strontium-89, iodine-131 
and barium-140 data have been omitted from 
table 2 since levels at the great majority of the 
stations for December 1971 were below the re- 
spective practical reporting levels. The follow- 
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State and PMN milk sampling stations in the United States 


ing station averages reflect samples in which 
strontium-89 was detected: Calif., Del Norte 
(State) 23 pCi/liter, Humboldt (State) 10 pCi 
liter, Mendocino (State) 6 pCi/liter. Iodine-131 
and barium-140 were not detected. 
Strontium-90 monthly averages ranged from 
0 to 24 pCi/liter in the United States for De- 
cember 1971, and the highest 12-month average 
was 19 pCi/liter at Minneapolis, Minn. (State), 
representing 9.5 percent of the Federal Radia- 
tion Council radiation protection guide. 
Cesium-137 monthly averages ranged from 0 to 
49 pCi/liter in the United States for December 
1971, and the highest 12- month average was 54 
pCi/liter (Central Florida), representing 1.5 
percent of the value derived from the recom- 
mendations given in the Federal Radiation 
Council report. Of particular interest are the 
consistently higher cesium-137 levels that have 
been observed in Florida (8) and Jamaica. 
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Food and Diet Surveillance 


Efforts are being made by various Federal 
and State agencies to estimate the dietary in- 
take of selected radionuclides on a continuing 
basis. These estimates, along with the guidance 
developed by the Federal Radiation Council, 
provide a basis for evaluating the significance 
of radioactivity in foods and diet. 


Program 
California Diet Study 
Carbon-14 in Total Diet 

and Milk 
Connecticut Standard Diet 
Strontium-90 in Tri-City 
Diets 


Period reported 
July-December 1970 
January-June 1971 


January-December 1970 
January-December 1970 


Networks presently in operation and reported 
routinely include those listed below. These 
networks provide data useful for developing 
estimates of nationwide dietary intakes of ra- 
dionuclides. Programs reported in Radiological 
Health Data and Reports are as follows: 


Issue 


November 1971 
December 1971 


December 1971 
November 1971 





Radiostrontium in Milk, January-December 1970 


Health and Safety Laboratory 
U.S. Atomic Energy Commission 


In 1954, the Health and Safety Laboratory 
began monitoring for strontium-90 in liquid 
whole milk to estimate the dietary contribution 
from the ingestion of the radionuclide from 
this source. 

The New York City sample is a monthly com- 
posite of pasteurized milk purchased daily at 
retail stores. Five main dairies are represented 


* Data summarized from “Fallout Program Quarterly 
Summary Report,” HASL-246, January 1, 1972, avail- 
able from National Technical Information Service, 
5285 Port Royal Road, Springfield, Va. 22151. 


Table 1. Strontium-90 to calcium ratios in milk, January-December 1970 


Sampling location 


in the sample. The powdered milk sampling at 
Perry, N.Y. was terminated at the end of 1969. 

The strontium-90 to calcium ratios for New 
York City for January-December is presented 
in table 1. 


Recent coverage in Radiological Health Data and 
Reports: 


Period 
January-December 1969 


Issue 
June 1971 


Strontium-90 to calcium ratio 
(pCi /g) 





July 


May | June 





New York, N.Y 
(liquid whole milk) 


10.0 | 11.6 
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Radionuclides in Institutional Diet Samples, July-September 1971 


Environmental Protection Agency and 
Food and Drug Administration 


The determination of radionuclide concentra- 
tions in the diet constitutes an important ele- 
ment of an integrated program of environ- 
mental radiological surveillance and assessment. 
Recognizing that the diet is a potentially sig- 
nificant contribution to total environmental 
radiation exposures, the Public Health Service 
initiated its Institutional Diet Sampling Pro- 
gram in 1961. The program is now administered 
by the Office of Radiation Programs, Environ- 
mental Protection Agency with the assistance 
of the Office of Food Sanitation, Food and Drug 


Administration, Department of Health, Educa- 
tion and Welfare (1). 

This program estimates the dietary intake of 
radionuclides in a selected population group, 
ranging from children to young adults of school 
age. At present, 26 institutions—distributed 
geographically as shown in figure 1—are being 
sampled. Previous results showed that the 
daily dietary intake of teenage girls and chil- 
dren from 9 to 12 years of age were comparable, 
but teenage boys consumed 20 percent more 
food per day (1,2). Extrapolating this infor- 
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Figure 1. 
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Institutional diet sampling locations as of July-September 1971 





mation, estimates for teenage boys and/or girls 
can be calculated on the basis of the dietary 
intake of children. 


The sampling procedure is generally the 
same at each institution. Each sample repre- 
sents the edible portion of the diet for a full 
7-day week (21 meals plus between-meal 
snacks) obtained by duplicating the food intake 
of a different individual daily. Drinking water 
—which is not included—is also sampled peri- 
odically. Each daily sample is kept frozen 
until the end of the collection period. It is then 
packed in dry ice and shipped by air to either 
the Western Environmental Research Labora- 
tory, Las Vegas, Nev.; the Eastern Environ- 
mental Radiation Laboratory, Montgomery, 
Ala.; or the Northeastern Radiological Health 
Laboratory, Winchester, Mass. A detailed de- 
scription of sampling and analytical procedures 
has already been presented in Radiological 
Health Data and Reports (3). 


Table 1. 


Results 


Table 1 shows the analytical results for 
institutional diet samples collected from all 
stations during July-September 1971. The stable 
elements, calcium and potassium, are reported 
in g/kg of diet. Where applicable, radionuclide 
concentrations of these samples reported in 
pCi/kg of diet are corrected for radioactive 
decay to the midpoint of the sample collection 
period. Dietary intakes in g/day or pCi/day 
were obtained by multiplying the food con- 
sumption rate in kg/day by the appropriate 
concentration values. The average food con- 
sumption rate during this period was 1.54 kg/ 
day compared to the network average of 1.86 
kg/day observed from 1961 through 1970. 

Strontium-90 dietary intake averaged 7 pCi/ 
day during this period. Cesium-137 intake aver- 
aged 11 pCi/day. These results fall within 
Range I as defined by the former Federal Ra- 
diation Council (4). Barium-140 and iodine-131 


Concentration and intake of stable elements and radionuclides in institutional total diets of children, 


July-September 1971 


Months 
(1971) 


Total 
weight 
(kg/day) 


Location of Institution 








Los Angeles _ -_ - 
San Francisco- 
Wilmington - - - 


hicago 
Louisville 


Carson City 
: Albuquerque 
Cleveland 
Portland 
Pittsburgh 
Charleston 








1 
1 
1 
1 
1 
1 
2 
1 
2 
2 
1 
2. 
1. 
1 
1 
2 
1 
1 
1 
2 
1 
1 
1 
2 
2 
1 


Institutional average 


ADDENDUM: January—March 1971 
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: Seay sample usually collected the first month of the quarter. 





‘ood samples were collected from two or more children who were not between the ages of 9 and 12. 
Note: Iodine-131 and barium-140 were not detected at any station during this period. Seattle, Wash. had a strontium-89 concentration of 6 pCi/kg. 


NS, no sample. 
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concentrations were below detectable levels. (3) PUBLIC HEALTH SERVICE, NATIONAL 


‘ . : P CENTER FOR RADIOLOGICAL HEALTH. Radio- 
Strontium-89 was detected in Phoenix, Ariz. nuclides in institutional total diet samples. January- 
All concentrations less than or equal to the March 1968. Radiol Health Data Rep 9:557-560 


appropriate minimum detectable level have ee Sewees 
been reported as zero. The minimum detectable 


(4) FEDERAL RADIATION COUNCIL. Background 
concentration is defined as the measured con- 


material for the development of radiation protection 


: eae standards, Report No. 2. Superintendent of Docu- 
centration equal to the two standard-deviation ments. U.S. Government Printing Office, Washington, 
analytical error. Accordingly, the minimum D.C. 20402 (September 1961). 


detectable limits are strontium-89, 5 pCi/kg; 
strontium-90, 2 pCi/kg; iodine-131, 10 pCi/kg; 
barium-140, 10 pCi/kg; cesium-137, 10 pCi/kg. 
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SECTION Il. WATER 


The Environmental Protection Agency and 
other Federal, State, and local agencies operate 
extensive water quality sampling and analysis 
programs for surface, ground, and treated 
water. Most of these programs include deter- 
minations of gross beta and gross alpha radio- 
activity and specific radionuclides. 

Although the determination of the total ra- 
dionuclide intake from all sources is of primary 
importance, a measure of the public health im- 
portance of radioactivity levels in water can be 
obtained by comparison of the observed values 
with the Public Health Service Drinking Water 
Standards (1). These standards, based on con- 
sideration of Federal Radiation Council (FRC) 
recommendations (2-4) set the limits for ap- 
proval of a drinking water supply containing 
radium-226 and strontium-90 at 3 pCi/liter and 
10 pCi/liter, respectively. Higher concentra- 


Water sampling program 
California 
Colorado River Basin 
Interstate Carrier Drinking Water 
Kansas 
Minnesota 
North Carolina 
New York 
Radioactivity in Florida Waters 
Tritium in Community Water 
Supplies 
Washington 
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from the Federal Register of September 26, 1961. 
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Period reported 
January-December 1969 
1968 
1970 
January-December 1970 
January-June 1970 
January-December 1967 
July 1969-June 1970 
1969 


1969 
July 1969-June 1970 


tions may be acceptable if the total intake of 
radioactivity from all sources remains within 
the guides recommended by FRC for control 
action. In the known absence ' of strontium-90 
and alpha-particle emitters, the limit is 1,000 
pCi/liter gross beta radioactivity, except when 
additional analysis indicates that concentra- 
tions of radionuclides are not likely to cause 
exposures greater than the limits indicated by 
the Radiation Protection Guides. Surveillance 
data from a number of Federal and State pro- 
grams are published periodically to show cur- 
rent and long-range trends. Water sampling 
activities reported in Radiation Data and Re- 
ports are listed below. 


' Absence is taken to mean a negligibly small frac- 
tion of the specific limits of 3 pCi/liter and 10 pCi/ 
liter for unidentified alpha-particle emitters and stron- 
tium-90, respectively. 


Issue 


October 1971 
March 1972 
July 1971 
December 1971 
November 1971 
May 1969 
September 1971 
January 1972 


December 1970 
March 1972 


(3) FEDERAL RADIATION COUNCIL. Background 
material for the development of Radiation Protection 
Standards, Report No. 1. Superintendent of Docu- 
ments, U.S. Government Printing Office, Washington, 
D.C. 20402 (May 1960). 


(4) FEDERAL RADIATION COUNCIL. Background 
material for the development of Radiation Protection 
Standards, Report No. 2. Superintendent of Docu- 
ments, U.S. Government Printing Office, Washington, 
D.C. 20402 (September 1961). 


Radiation Data and Reports 





Gross Radioactivity in Surface Waters of the United States 


August 1971 


Office of Water Programs 
U.S. Environmental Protection Agency 


The monitoring of gross radioactivity in sur- 
face waters of the United States was initiated 
in 1957, as part of the Water Pollution Surveil- 
lance System (formerly National Water Qual- 
ity Network) of the U.S. Public Health Service. 
Currently, the program is operated by the U.S. 
Environmental Protection Agency, Office of 
Water Programs. Regional offices of the En- 
vironmental Protection Agency are responsible 
for the collection of samples and the entering 
of the resulting data into the analytical storage 
and retrieval system. Radioactivity analyses 
are performed in the centralized radioactivity 
laboratories of the Office of Water Programs 
(Cincinnati, Ohio). 


The regular reporting of gross radioactivity 
data in Radiological Health Data and Reports 
was terminated with the publication of data 
for October 1968 (April 1969 issue). This 
activity was reinitiated as a monthly report 
series with the publication of data for January 
1971 (September 1971 issue). The unpublished 
data for the time interval, November 1968 
through December 1970, will be the subject of 
a future summary article. 

Table 1 presents the gross alpha and beta 
results for samples collected from 15 rivers 
during August 1971. The analytical procedures 
used for determining gross alpha and beta 
radioactivity are described in the 13th Edition 


Table 1. Gross radioactivity in U.S. surface waters, August 1971 


Gross alpha radioactivity 


River and station 





Animas River: 
Cedar Hills, N. Mex -- 
Bear River: 
aie da bien tint 
Clinch River: 
ee 
Colorado River: 


below Moab, Colo 
at Silt, Colo 
Dolores River: 


(1—8) 


(1—14) 
Gateway, Colo (1i—1) 
Green River: 
Greendale, Utah 
Gunnison River: 
Grand Junction, Colo 
Mississippi River: 
Burlington, Iowa 
Ohio River: 
Cincinnati, Ohio 
Roanoke River: 
John Kerr Dam, Va- - - - --- 
San Miguel River: 
above Uravan, Colo 
below Uravan, Colo 
at Naturita, Colo 
St Lawrence River: 
Massena, N 
Susquehanna River: 
Conowingo, 
White River: 


Yampa River: 
Maybell, Colo 
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-2 (<0.2—<0.2) 
(1—17) | 


Gross beta radioactivity 
(pCi/liter) 





Suspended solids 


(<0.2—1) 


(4—21) | 


(18—49) 
(7—12) | 


(19—52) 


(17—41) 


(70—90 ) 
(16—28) | 


(76—106 ) 


(7—9) 
(5—6) 
(14—16) 
(24—59) 
(12—19) 


(5—8) 








of Standard Methods for the Examination of 
Water and Wastewater (1). Results are re- 
ported for the date of counting and are not 
corrected to the date of collection. The sensitiv- 
ity in counting is that defined by the National 
Bureau of Standards, Handbook 86 (2) and is 
calculated to be <0.2 pCi/liter for gross alpha 
radioactivity and <1 pCi/liter for gross beta 
radioactivity measurements. 
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Radiostrontium in Tap Water, January-June 1971 


Health and Safety Laboratory 
U.S. Atomic Energy Commission 


The Health and Safety Laboratory has per- 
formed analyses for strontium-90 in tap water 
at New York City since August 1954. Samples 
of tap water are collected daily so that by the 
end of the month a composite of at least 100 
liters is available for analysis. Cesium-137 
determinations were begun in January 1964. 
The analytical methods used at the laboratory 


‘Prepared from information appearing in Fallout 
Program Quarterly Summary Report, HASL-246 
(January 1, 1972). This report is available from the 
National Technical Information Service, 5285 Port 
Royal Road, Springfield, Va. 22151. 


are given in the Health and Safety Laboratory 
Manual of Standard Procedures (1). 

Strontium-90 concentration and cesium-137 
to strontium-90 ratios in New York City tap 
water for January through June 1971 are pre- 
sented in table 1. These results appear graph- 
ically in figure 1. 

A decreasing trend has been observed in the 
strontium-90 concentrations since the July 1963 
peak. The maximum strontium-90 concentra- 
tions observed are below the acceptable limit 
as set forth in the interstate carrier drinking 
water standards (2). 
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Table 1. Radiostrontium in New York City tap water, 


January-June 1971 


Sampling months Strontium-90* 


(pCi/liter) 


Cesium-137 
strontium-90 





January - ar 
Ee ee ee eee 


*® Approximately 100 liters per sample. 
NA, no analysis. 


REFERENCES 


(1) U.S. ATOMIC ENERGY COMMISSION. Manual 
of standard procedures 40:E-38-01-16, Health and 
Safety Laboratory, U.S. Atomic Energy Commission, 
376 Hudson Street, New York, N.Y. 10014. 


(2) FEDERAL REGISTER RULES AND REGU- 
LATIONS. Title 42—Public Health, Chapter 1, Public 
Health Service, Department of Health, Education 
and Welfare; Part 72, Interstate Quarantine, Sub- 
part J, Drinking Water Standards 27:2154~—2155. 
Superintendent of Documents, Government Printing 
Office, Washington, D.C. 20402 (March 6, 1962). 


Recent coverage in Radiological Health Data and 


Reports: 


Period 
July-December 1970 


Issue 
October 1971 





Tritium Surveillance System, July-September 1971 


Office of Radiation Programs 
Environmental Protection Agency 


The Tritium Surveillance System is an 
expansion of previous tritium surveillance 
activities conducted by the Office of Radiation 
Programs, Environmental Protection Agency 
(EPA). The principal effort in the past by the 
Office of Radiation Programs related to tritium 
releases has been the Tritium in Surface Water 
Network. This network was established in 1964, 
to measure and monitor tritium concentrations 
in major river systems in the United States 
and to provide surveillance at surface water 
stations downstream from selected nuclear 
facilities. The network consisted of selected 
stations from existing water pollution sampling 
stations operated by the Office of Water Pro- 
grams of EPA. The final data from this net- 
work for the period January-June 1970, have 
been published previously (1). 

Another effort of the Office of Radiation Pro- 
grams was a tritium in precipitation program. 
This project was established in 1967 at selected 
Radiation Alert Network (RAN) stations cov- 
ering the United States, including Alaska and 
Hawaii. The RAN is operated by the Office of 
Air Programs of EPA. The data from this 
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project for July-December 1969, have been 
published previously (2). Due to the increased 
interest in tritium releases from nuclear facili- 
ties and the potential long-term accumulation in 
the environment, a national system was estab- 
lished to incorporate these projects or networks 
into one overall system. 


Present network 


The Tritium Surveillance System consists 
of 70 quarterly drinking water samples at the 
RAN stations, precipitation samples collected 
daily and analyzed monthly from 8 of the RAN 
stations (figure 1), and quarterly samples at 
39 surface water stations (figure 2). The spe- 
cific locations for the surface water sampling 
system were determined by examining the 
water drainage areas to assure that a repre- 
sentative sample from a large area or region 
was obtained, and if possible, incorporating 
several nuclear facility sites. All nuclear facil- 
ities that were operating, being constructed, 
or planned through 1975 were considered. Con- 
sideration was also given to the current sur- 
veillance programs of the States that will be 
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Figure 1. Drinking water and precipitation sampling locations 
for tritium surveillance system 





























Figure 2. Surface water sampling locations for tritium surveillance system 
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Table 1. Tritium concentration in tap water (RAN stations) 
July-September 1971 
Date Tritium 


collected concentration 
(nCi/liter +2¢) 


Location 


Montgomery 
Alaska: Anchorage_-- 
Attu Island_ 


t#oooood 


i) 
a 


me 
Point Barrow 


i) 
4 


w 





_~ 


Washington 
ESTES EES 





ii: Honolulu 
Boise 
Springfield 
Indianapolis 
EE ES 


pe On tn 
Sottot#cotooot S$SScct Scotto 


Baltimore 
Lawrence 
Winchester 


Minneapolis 
Jackson - 
Jefferson City 


: Bismarck 
Cincinnati 
Columbus 


Oklahoma City 
Ponca City 
Portland 
Harrisburg 
San Juan 
Providence 
Columbia 


0 
0 
0 
Se 
3+ 
0 
+ 
0 
- 
0 
0 
+ 
0 
0 
0 
a0) 
o#. 
ot. 
+ 
4 
aQ 
0 
0 
a0) 


— 
tad 


HHH ot SecoSSHH Se 





coin. 
pi koe & 


Average> 





*® The minimum detection limit for this sample was 0.2 nCi/liter. All 
values equal to or less than 0.2 nCi/liter have been reported as zero. For 
all other numbers, the minimum detection limit was 0.4 nCi/liter and all 
values equal to or less than 0.4 nCi/liter have been reported as zero. 

> This is the average of all concentration values as shown in the table. 
It should be noted that due to varying sensitivities of procedures between 
the — laboratories, two different minimum detectable concentrations 
are used. 


NS, no sample. 


involved in the collection of the samples. The 
surface water samples are collected quarterly 


April 1972 


either downstream from a nuclear facility or 
at a background station. 

The tap water samples are collected by the 
RAN operators on a quarterly basis. The pre- 
cipitation samples are also collected by the 
RAN operators on a daily basis. 

All samples are sent to one of our labora- 
tories for analysis. Due to the different sensi- 
tivity of procedures used by the three labora- 
tories, the minimum detectable concentration 
varies. Analytical values which are not statis- 
tically significant at the 2-sigma confidence 
level have been reported as zero. 


Results and discussion 


Table 1 presents the tritium concentrations 
in drinking water at the RAN stations for 
July-September 1971. The average tritium con- 
centration was 0.2 nCi/liter. 

The radiation dose resulting from the ob- 
served tritium concentrations in the drinking 
water may be evaluated by using the relation- 
ship derived by Moghissi and Porter (3) from 
recommendations of the International Commis- 
sion on Radiological Units and Measurements 
(4). Assuming that the concentration of triti- 
um in all water taken into the body is equal to 
that found in the drinking water and also that 
the specific activity of tritium in the body is 
essentially the same as that in the drinking 
water, then the radiation dose may be estimated. 

The highest individual concentration of tri- 
tium observed in the drinking water was 1.5 
nCi/liter during the third quarter. This cor- 
responds to a dose of 0.3 mrem/a, or less than 
0.2 percent of the Federal Radiation Council’s 
Radiation Protection Guide (170 mrem/a) for 
an average dose to a suitable sample of the 
exposed population. 

The tritium concentrations for the surface 
water samples are given in table 2. The high- 
est tritium concentration was 3.9 nCi/liter for 
the third quarter. Assuming that the specific 
activity of tritium in the body is essentially the 
same as that in surface water, this concentra- 
tion corresponds to a dose of 0.6 mrem/a, or 
0.4 percent of the Radiation Protection Guide. 

The monthly analyses for tritium in pre- 
cipitation samples at the 8 RAN stations are 
shown in table 3. 





Ave rage. 


Location 


Decatur 
Morrilton 
Eureka 
San Onofre 
Greely 


East Haddam______- 


Waterford - 


Crystal River __ 


Homestead - - - 
Moline__- 
Morris - - - 
New Orleans 
Conowingo 
Lusby 
Rowe_ - 
Charlevoix -_- 
Monroe _ - - 
South Haven 
— 


Rul 

Boulder City 
Bayside _ - 
Ossining 
Oswego 


Poughkeepsie ae 


Charlotte 
Westport 
Allendale __ - 
Hartsville - 


ort News_-- 


Nort port. 
Pasco - -_ _- 
Wheeling-- 
Two Creeks 
Ine ictory 


Table 2. Tritium concentration in surface water, July-September 1971 


Water source 


| Tennessee River 


| Arkansas River - - - - 


Humboldt Bay 
Pacific Ocean 
South Platte River 


.-| Connecticut River_- 


| Long Island Sound 
Gulf of Mexico 
Biscayne Bay _- 
Snake River - -- 

| Mississippi River 
Illinois River - - - - 
Mississippi River 


Susquehanna River- 


Chesapeake Bay 
Deerfield River 
Lake Michigan 
Lake Erie - - - 
Lake Michigan 
Mississippi River -- 
Missouri River_- 
Colorado River 
Delaware River - 
Hudson River 
Lake Ontario - - - 
Hudson River 
Catawba River 
Columbia River 
Savannah River 
Lake Robinson 
Clinch River 

Rio Grande River 
Connecticut River 
James River - 
Columbia River 
Columbia River 
Ohio River - - - 
Lake Michigan 
Mississippi | River 


_.| Connecticut Yankee and Vermont Yankee. ; 


as Crystal River 5 


Collection Concentration 
Facility date (nCi/liter +2¢) 
(1971) 





| Browns Ferry 

| Arkansas Nuclear - 
Humboldt Bay 
San Onofre - - 
Fort St. Vrain 


Millstone 


Turkey Point - 
National Reactor isnatneteeit Station 
Quad-Cities 
Dresden and Argonne 
(Several) 
Peach Bottom and Three-Mile-Island 
Calvert Cliffs _ 7 
Yankee _ 
Big Rock Point 
Enrico Fermi - 
Palisades 
Monticello a 
Fort Calhoun and Cooper “t 
Background , 
Salem - - 
Indian Point 
Nine Mile Point and R. E. Ginna- 
Background 
Wm. B. McGuire 
Rainier and Hanford 
Savannah River Plant and Oconee 
H. B. Robinson - : - 
Oak Ridge 
Los Alamos 
Vermont Yankee - 
Surry - 
Background 
anford 
Shippingport 
Point Beach and Kewaunee 
LaCrosse and Prairie Island 


> aaa & & 2KS 


at pian 


WI ROROAN 


NAVA AAA AIO ADO AAW AAA OD DAIAININAIANAIOONAIAAIAs 
HHH OHH HEHEHE © 


® The minimum detection limit for this sample was 0.2 nCi/liter. All values equal to or less than 0.2 nCi/liter have been reported as zero. For al 
other numbers, the minimum detection limit was 0.4 nCi/liter and all values equal to or less than 0.4 nCi/liter have been reported as zero. 

> This is the average of all concentration values as shown in the table. It should be noted that due to varying sensitivities of procedures between the 
three laboratories, two different minimum detectable concentrations are used. 


Table 3. Tritium concentration in precipitation 
from RAN stations, July-September 1971 


Location 


Montgomery 
Anchorage - 
Denver-_- 


ii: Honolulu - - 


New Orleans. 


Gastonia __-..- -- 


Austin __. 
Seattle ___ 


Tritium concentration* 


(nCi/liter +2 a) 


REFERENCES 


(1) BUREAU OF RADIOLOGICAL HEALTH. Tri- 
tium in surface water network, January-June 1970. 
Radiol Health Data Rep 11:638-639 (November 
1970). 


* The minimum detection limit for these samples was 0.2 nCi/liter. All (2) BUREAU OF RADIOLOGICAL HEALTH. Tri- 


values equal to or less than 0.2 nCi/liter have been reported as zero. 


NS, no sample. 


tium in precipitation (RAN), July-December 1969. 
Radiol Health Data Rep 11:354-355 (July 1970). 


(3) MOGHISSI, A. A. and C. R. PORTER. Tritium 


Other coverage in Radiological Health Data and in surface waters in the United States, 1966. Radiol 
Reports: 


Period 


Issue 


July-December 1970 May 1971 
January-March 1971 July 1971 


April-June 1971 


214 


November 1971 


Health Data Rep 9:337-339 (July 1968). 


(4) INTERNATIONAL COMMISSION ON RADI- 
OLOGICAL UNITS AND MEASUREMENTS. Rec- 
ommendations of the International Commission of 
Radiological Units and Measurements, National 
Bureau of Standards Handbook 85 (1964). 
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SECTION Ill. AIR AND DEPOSITION 


Radioactivity in Airborne Particulates and Precipitation 


Continuous surveillance of radioactivity in 
air and precipitation provides one of the earli- 
est indications of changes in environmental fis- 
sion product radioactivity. To date, this surveil- 
lance has been confined chiefly to gross beta-ra- 
dioanalysis. Although such data are insufficient 
to assess total human radiation exposure from 
fallout, they can be used to determine when to 
modify monitoring in other phases of the envi- 
ronment. 

Surveillance data from a number of pro- 
grams are published monthly and summarized 


Network 
Fallout in the United States and 
other areas, HASL 
Mexican Air Monitoring Program 


Plutonium in Airborne 
Particulates 

Surface Air Sampling Program 
80th Meridian Network, HASL 


April 1972 


January-December 1970 
August-December 1970 
and January 1971 

April-June 1971 


January-December 1969 


periodically to show current and long-range 
trends of atmospheric radioactivity in the 
Western Hemisphere. These include data from 
activities of the Environmental Protection 
Agency, the Canadian Department of National 
Health and Welfare, the California State De- 
partment of Public Health, and the Pan Amer- 
ican Health Organization. 

In addition to those programs presented in 
this issue, the following programs were pre- 
viously covered in Radiation Data and Reports: 


Period Issue 


December 1971 
October 1971 


March 1972 


February 1972 








1. Radiation Alert Network 
December 1971 


Division of Atmospheric Surveillance 
Environmental Protection Agency 


Surveillance of atmospheric radioactivity in 
the United States is conducted by the Radiation 
Alert Network (RAN) which regularly gathers 
samples at 70 locations distributed throughout 
the country (figure 1). Most of the stations 
are operated by State health department per- 
sonnel. 

The station operators perform “field esti- 
mates” on the airborne particulate samples at 
5 hours after collection, when most of the radon 
daughter products have decayed, and at 29 
hours after collection, when most of the thoron 


daughter products have decayed. They also per- 
form field estimates on dried precipitation sam- 
ples and report all results to appropriate Envi- 
ronmental Protection Agency officials by mail 
or telephone depending on levels found. A com- 
pilation of the daily field estimates is available 
upon request from the Air Quality Information 
Systems Branch, Division of Atmospheric Sur- 
veillance, EPA, Research Triangle Park, North 
Carolina 27711. A detailed description of the 
sampling and analytical procedures was pre- 
sented in the March 1968 issue of Radiological 
Health Data and Reports. 

Table 1 presents the monthly average gross 
beta radioactivity in surface air particulates 
and deposition by precipitation, as measured by 
the field estimate technique, during December 
1971. 

All field estimates reported were within nor- 
mal limits for the reporting station. 
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Table 1. Gross beta radioactivity in surface air and precipitation, December 1971 
Gross beta radioactivity Precipitation 
(5-hour field estimate) 
(pCi/m‘) 


Field estimation of deposition 
Station location . 


Number Depth Total 
of | (mm) deposition 
samples | (nCi/m’) 


Montgomery 5 56 18 


Alaska: Anchorage 
Attu Island __ 
Fairbanks_____ 


Phoenix 
Little Rock. _______- - 
Berkeley wv 
Los Angeles 
Ancon...... 
Denver______- 
Hartford. 
over____ bins 
Washington _- 
Jacksonville 
Miami-_- 


eo OF ROUOwWrH 
coooonoro 


Atlanta 
Agana. 
Honolulu 


_ 


Boise_____- 
Springfield _ 
Indianapolis___- 
Iowa City - _ _ - 
Topeka____- 
Frankfort ____- 
New Orleans_- 


cooooo coc coooocorooo w 


“Re OKROCO 


—) 


Augusta ___ 
Baltimore 


| 
| 
OAR CAUTNA ASCHMWOCOSMBHSOS WROOUrFCOBOSO Oooooooeou 
| 


mococooo oS 


1 
1 
2 
1 
1 
2 
0 
0 
1 
0 
1 
1 
1 
1 
2 
2 
8 
5 


ocoooo coro ooocooocoeo 


New York City 
Gastonia 


no eee 
om 
tJ cooo nner 


me 
oo 


Oklahoma City 
Ponca City 
Portland 


mer 
os 


~ me roM 
Cone So COM 
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Orn K Ore De 
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CAAMAOCCrKBDOOSH 








10 


i) 


1 193 


—_—- SN — — Se ———— a — 


* The monthly average is calculated by weighting the field estimates of individual air samples with length of sampling period. 
> This station is part of the tritium surveillance system. No gross beta measurements are done. 
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2. Canadian Air and Precipitation Monitoring 
Program,' December 1971 


Radiation Protection Division 
Department of National Health and Welfare 


The Radiation Protection Division of the 
Canadian Department of National Health and 
Welfare monitors surface air and precipitation 
in connection with its Radioactive Fallout 
Study Program. Twenty-four collection stations 
are located at airports (figure 2), where the 
sampling equipment is operated by personnel 
from the Meteorological Services Branch of the 
Department of Transport. Detailed discussions 
of the sampling procedures, methods of analy- 
sis, and interpretation of results of the radio- 
active fallout program are contained in reports 
of the Department of National Health and Wel- 
fare (1-5). 

A summary of the sampling procedures and 
methods of analysis was presented in the May 
1969 issue of Radiological Health Data and Re- 
ports. 


Surface air and precipitation data for De- 
‘Prepared from information and data obtained from 


the Canadian Department of National Health ana 
Welfare, Ottawa, Canada. 


cember 1971 are presented in table 2. 


Table 2. Canadian gross beta radioactivity in surface air 


and precipitation, December 1971 


Air surveillance 
gross beta 
radioactivity 
(pCi/m*) 


Precipitation 
measurements 


Station 
Average Total 
Maxi-| Mini-| Aver- | concen-| depo- 
mum} mum| age tration sition 
(pCi (nCi/m?) 
liter) 


Calgary --..- 
Coral Harbour 
Edmonton 

Ft. Churchill - 


Fredericton _ - 
Goose Bay - 
Halifax - 
Inuvik 


Montreal - - - - 
Moosonee 
Ottawa 
Quebec 


Regina 
Resolute 

St. John’s, Nfid 
Saskatoon 


Sault Ste. Marie 
Thunder Bay 
Toronto 
Vancouver - - 


Whitehorse 
Windsor - 
Winnipeg - - 
Yellowknife - - 


Network summary - 


NS, no sample. 
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Figure 2. 


Canadian air and precipitation sampling stations 
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3. Pan American Air Sampling Program 
December 1971 


Pan American Health Organization and 
Environmental Protection Agency 


Gross beta radioactivity in air is monitored 
by countries in the Americas under the aus- 
pices of the collaborative program developed by 
the Pan American Health Organization 
(PAHO) and the Environmental Protection 
Agency (EPA) to assist PAHO-member coun- 
tries in developing radiological health pro- 
grams. 

The air sampling station locations are shown 
in figure 3. Analytical techniques were de- 
scribed in the March 1968 issue of Radiological 
Health Data and Reports. The December 1971 
air monitoring results from the participating 
countries are given in table 3. 





* 


KINGSTON 


CARACAS 
INIDAD 


Sr, GEORGETOWN 
BOGOTA'® ee t \ 


QUITO 
GUAYAQUIL * a 


‘2 ae 


L 
i 


© 200 400 600 800 1000 Miles 


© 300 600 900 1200 Kilometers 








Figure 3. Pan American Air Sampling 


Program stations 


April 1972 


Table 3. Summary of gross beta radioactivity in 
Pan American surface air, December 1971 


Gross beta radioactivity 
(pCi/m!) 


Number 


Station location of = 
samples 


Maxi- Mini- Aver- 


Argentina: Buenos Aires. 
Bolivia: La Paz-.-. 
Chile: Santiago 
Colombia: Bogota _ _ ._ . 
Ecuador: Cuenca - . 
Guayaquil 
Quito 
Guyana: Georgetown - 
Jamaica: Kingston 
Peru: Lima. 
Venezuela: Caracas 
West Indies: Trinidad 


Pan American summary 107 0.38 0.00 
* The monthly average is calculated by weighting the individual sam- 


ples with length of sampling period. Values less than 0.005 pCi/m* are 
reported and used in averaging as 0.00 pCi/m*. 





4. California Air Sampling Program 


December 1971 


Bureau of Radiological Health 
California State Department of Public Health 


The Bureau of Radiological Health of the 
California State Department of Public Health 
with the assistance of several cooperating agen- 
cies and organizations operates a surveillance 
system for determining radioactivity in air- 
borne particulates. The air sampling locations 
are shown in figure 4. 

All air samples are sent to the Sanitation and 
Radiation Laboratory of the State Department 
of Public Health where they are analyzed for 
their radioactive content. 

Airborne particles are collected by a continu- 
ous sampling of air filtered through a 47 milli- 
meter membrane filter, 0.8 micron pore size, 
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Figure 4. 


using a Gast air pump of about 2 cubic feet per 
minute capacity, or 81.5 cubic meters per day. 
Air volumes are measured with a direct read- 
ing gas meter. Filters are replaced every 24 
hours except on holidays and weekends. The 
filters are analyzed for gross alpha and beta 
radioactivity. Analyses are normally made 72 
hours after the end of the collection period. 
The daily samples are then composited into a 
monthly sample. A gamma-scan and an analy- 
sis for strontium-89 and strontium-90 are 
made. Table 4 presents the monthly gross beta 
radioactivity in air for the month of December 
1971. 
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California Air Sampling Program stations 


Table 4. Gross beta radioactivity in California air 


December 1971 


Gross beta radioactivity 
Number (pCi/m*) 
Station location of 
samples 


Maximum) Minimum| Average 


Bakersfield _____- 


Berkeley - - 
Colfax atin 


Los Angeles _ - 
Redding - - - ng 
Sacramento. . - ---.--.-- 
Salinas-_-.--.--- 

San Bernardino 

San Diego- 

Santa Rosa_ 


Summary 
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5. Plutonium in Airborne Particulates 
July-September 1971 


Office of Radiation Programs 
Environmental Protection Agency 


The Radiation Alert Network (RAN) of the 
Office of Air Programs, Environmental Protec- 
tion Agency, routinely collects airborne partic- 
ulate samples from eleven selected RAN stations 
for plutonium analyses. The plutonium analy- 
ses were initiated in November 1965 and ref- 
erences to the previous results through Decem- 
ber 1969 have been published (6). 

One-half of each individual air filter from 
the selected stations is sent to the Northeastern 
Radiological Health Laboratory, Winchester, 
Mass. The laboratory analyzes a composite of 
these samples for each station on a quarterly 
basis. The results for July-September 1971 are 
presented in table 5. The minimum detectable 
activities are 0.020 pCi and 0.015 pCi per sam- 


ples for plutonium-238 and plutonium-239, re- 
spectively. The volume of air samples varies, 
generally ranging from 20,000 to 30,000 cubic 
meters per month. 


Other coverage in Radiation Data and Reports: 


Period 


January- June 1970 

July-December 1970 
January-March 1971 
April-June 1971 


Issue 
March 1971 
June 1971 
November 1971 
March 1972 


April 1972 


Table 5. Plutonium in airborne particulates 


July-September 1971 


Location | Plutonium- | Plutonium- 
238 239 29Pu/%8Pu 
(aCi/m') (aCi/m!) 





Alaska: Anchorage ---_------ 
Ariz: i 
Colo: — 


New Orleans 
Baltimore 


S. Dak: Pierre... __- 
Tex: Austin _- 
Wash: Seattle 


ND, nondetectable. 
NS, no sample. 


REFERENCES 


(1) BIRD, P. M., A. H. BOOTH, and P. G. MAR. 
Annual report of 1959 on the Radioactive Fallout 
Study Program, CNHW-RP-3. Department of Na- 
— Health and Welfare, Ottawa, Canada (May 


60). 

(sy BIRD, P. M., A. H. BOOTH, and P. G. MAR. 
Annual report for 1960 on the Radioactive Fallout 
Study Program, CNHW-RP-4. Deportment of Na- 
tional Health and Welfare, Ottawa, Canada (Decem- 
ber 1961). 

(3) MAR, P. G. Annual report for 1961 on the Radio- 
active Fallout Study Program, CNHW-RP-5. De- 
partment of National Health and Welfare, Ottawa, 
Canada (December 1962). 

(4) BEALE, J. and J. GORDON. The operation of 
the Radiation Protection Division Air Monitoring 
Program, RPD-11. Department of National Health 
and Welfare, Ottawa, Canada (July 1962). 

(5) BOOTH, A. H. The calculation of permissible 
levels of fallout in air and water and their use in 
assessing the significance of 1961 levels in Canada, 
RPD-21. Department of National Health and Wel- 
fare, Ottawa, Canada (August 1962). 

(6) BUREAU OF RADIOLOGICAL HEALTH. Plu- 
tonium in airborne particulates, April-December 
1969. Radiol Health Data Rep 11:552-553 (October 
1970). 





Air Surveillance Network, October-November 1971 


Western Environmental Research Laboratory 
Environmental Protection Agency 
Las Vegas, Nev. 


The Air Surveillance Network (ASN), op- 
erated by the Western Environmental Research 
Laboratory (WERL), consists of 104 active and 
18 standby sampling stations located in 21 
western States (figures 1 and 2). The network 


‘The ASN is operated under a Memorandum of 
Understanding (No. AT (26-1)-539) with the Nevada 
Operations Office, U.S. Atomic Energy Commission. 


is operated in support of nuclear testing con- 
ducted by the Atomic Energy Commission 
(AEC) at the Nevada Test Site (NTS), at the 
Nuclear Rocket Development Station which lies 
adjacent to the NTS, and at any other western 
testing sites designated by the AEC.* 

The stations are operated by State health 
department personnel and by private individ- 
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Figure 1. 


WERL Air Surveillance Network stations in Nevada 
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Figure 2. 


uals on a contract basis. All samples are mailed 
to the WERL unless special retrieval is ar- 
ranged at selected locations in support of known 
releases of radioactivity from the NTS. A com- 
plete description of sampling and analytical 
procedures was presented in the February 1972 
issue of Radiation Data and Reports. 


Results 


Table 1 presents the monthly average gross 
beta radiation in air particulates during Octo- 
ber 1971; table 2 presents the data for Novem- 
ber 1971. The minimum reporting concentra- 
tion for gross beta radioactivity is 0.1 pCi/m’. 
For averaging purposes individual concentra- 
tions which are below the minimum detectable 
concentration (0.06-0.07 pCi/m‘) are assumed 
to be equal to the minimum detectable concen- 
tration. Averages less than the minimum re- 
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WERL Air Surveillance Network stations outside Nevada 


portable level (0.1 pCi/m*) are reported as 
<0.1 pCi/m*. 

No radionuclides were identified by gamma 
spectrometry on any filters collected during 
October. No radioactivity was identified on any 
of the charcoal cartridges. 

From gamma spectrometry results, fresh 
fission products in varying combinations of 
cerium-141, tellurium-132, iodine-131, and bar- 
ium-140 were identified on filters collected in 
Arizona, California, Colorado, Idaho, Louisi- 
ana, Missouri, Nebraska, Nevada, New Mexico, 
Texas, Utah, and Wyoming during November. 
The highest concentrations of these radionu- 
clides respectively, were 1.4 pCi/m*® (Reno), 
2.0 pCi/m* (Winnemucca), 2.4 pCi/m® (Reno), 
and 3.3 pCi/m*® (Reno). These radionuclides 
and higher than normal gross beta concentra- 
tions may have resulted from a non-U.S. 
nuclear test conducted on November 18, 1971. 


223 





Table 1. 


Summary of gross beta radioactivity concentrations in air, October 1971 


Location 


Kingman 
Phoenix- - 
Seligman - -- 


Death Valley Junction _. 
Furnace Creek- 


Ridgecrest 
Shoshone_.- 


Idaho Falls 
Preston _ 

Twin Falls 

Iowa City ___- 
Sioux City 

Dodge City ; 
Lake Charles - --- 
Monroe nie 
New Orleans- ----- 
Minneapolis 
Joplin 

St. Joseph _- 

St. Louis nee 
North Platte_- 


Battle Mountain. 

Beatty 

Blue Bagle R Ranch (Currant) 
Blue Jay-_- 

Caliente __-_ - 

Currant Ranch - - -- 


Frenchman Station _-- 


Geyser Maintenance Station________- 


Goldfield ___ - 
Groom Lake 


Indian Springs 
Las Vegas-_- 
Lathrop Wells 
Lida_- 


Scotty’s Junction 
Stone Cahin Ranch-_ 
Sunnyside 

Tonopah 

Tonopah Test Range 
Warm Springs Ranch 


Winnemucca- 
Albuquerque 
Carlsbad 


Fort Worth 
Bryce Canyon 
Cedar City 





Concentration® 


(pCi 


m) 


n 09 Co bD CO CODD ND CO TOW WOWID eS 


5 
3 
2 
3 
3 
3 
2 
2 
3 
3 
3 
2 
3 
5 
-5 
3 
2 
4 
3 
3 
2 
3 
-4 
4 
3 
3 
3 
3 
-5 
4 
3 
3 
3 
3 
3 
4 
4 
4 
3 
3 
2 
3 
3 
3 
3 
3 
4 
3 
3 
3 
-4 
-6 
3 
2 
2 
4 
2 
4 
5 
2 
4 
-2 
3 
3 
3 


AA 


A A AAAAAAAAAA AAAAAAAAAAS 


AA A AAAAAAA AAAAAAAANA, A. A. ANA. 


AAAAA AAAA A AAAAAAANAN, 


Average 
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Table 1. Summary of gross beta radioactivity concentrations in air, October 1971 
—continued 


Concentration*® 
(pCi/m*) 





Minimum Average 








Enterprise 
Garrison 


Salt Lake City 
St. G 
Wendover 


DO 00 mt mt Co 69 69 69 CO COND ON CO 
AAAAAA AAAAA AA 
fat bat fp pt pt pa tt pp 
panarercy croterevtetay <<) To) 


Rock Springs 
orland 
| 


* Individual values less than the minimum detectable concentration (MDC) are set equal to the MDC for aver- 
aging. A monthly average less than the minimum reportable value of 0.1 pCi/m? is reported as <0.1 pCi/m'. 


Table 2. -Summary of gross beta radioactivity concentrations in air, November 1971 


Concentration* 
(pCi/m?) 
Location 





Maximum Minimum | Average 





a 


Death Valley Junction 
Furnace Creek 


Ridgecrest 
Shoshone 


AA AAA AAAAAAAA_ AS 


pom feet fk fee pet peek et pet fk fe tft fet et fh tt ft ft fh ht fh eh ft fh fh fh th fh fh hh fh th th fh th fh fh fh eh fh fh eh fh th rh fh Ph th 


ers Se eee 
Iowa City 

Sioux City 

Dodge City 

Lake Charles 


A A 





Battle Mountain-- 
Beatt 
Blue 
lue 
Caliente 





Fallini’s Twin Springs Ranch 
Fallon 








iko 
Indian Springs---------.-- 


MNSSSSSSOOSOS ONS S SSS OM UNA DN NOH RANI IOWNH HH OOHOROOCONDOSS 
tr bo S tO bo On 00 De Wm 00 St Or 1 S 01 CO OO COED BOB BO RD et bat et Oe 09 9 CO OT DD CORDED OT DOM ON 


AAAA_ AAAAAAAAAAANA, AAA A, AANA, 
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Table 2. Summary of gross beta radioactivity concentrations in air, Novembér 1971 
—continued 


Location 


Round Mountain 
Scotty’s Junction _ - _ - 
Stone Cabin Ranch. 
Sunnyside 

Tonopah__- 

Tonopah Test Range - -- 
Warm Springs Ranch 


Sa 
Carlsbad 

Muskogee- - _ - 

Burns - _- 
Medford 


Fort Worth 

Bryce Canyon ..............-... 
ee ee 
Delta____- 

Dugway - - __-_- 

Enterprise___ - 

Garrison 


Roosevelt _ _ _ - 
ge Se a ae : 
sn ds adi iG edd dase oee Se 2 
ic Sieh Sx macanatc ines 
Seattle_____- 
eee 

Wyo: NN oe ok ln krnnc wea weeks 
Worland 


Concentration*® 
(pCi/m*) 





Maximum Minimum Average 


4 
-9 
.0 
-0 
0 
a | 
0 
3.1 
-0 
0 
-0 
0 
5.0 
5.0 
-0 
5.0 
6 
-0 
0 
2 
-2 
5 
1 
3 
of 
9 
9.2 
2.9 
6.7 
8.0 
4.2 
8.0 
8.7 
6.1 
9.0 
8.8 
2.2 
8.9 

5 

2 

me | 

-6 

3 
2 
5 
ot 

-6 

4 

2 


shoe bes bes pes set pet pt pt pp et pe tpt pt pt pa pn pf tp pp pn pf pp pf 
ho bo em C0 00 de nde OMI DMA ANA OWA NN NNR HH OCH INENAAN INTIS WH 


AAAAAAAAAA AAAAAAA AAA AAAAAAAAAAAAYN, ay AA. AAAAAA 


® Individual values less than the minimum detectable concentration (MDC) are set equal to the MDC for aver- 
aging. A monthly average less than the minimum reportable value of 0.1 pCi/m? is reported as <0.1 pCi/m*. 


In support of the Cannikin Event, an under- 
ground nuclear detonation conducted November 
6, 1971 on Amchitka Island, 15 additional air 
sampling stations were operated in Alaska dur- 
ing the latter part of October and the first half 
of November to supplement the regular net- 
work stations. Each air sampler used a glass- 
fiber filter and a charcoal cartridge. The analyt- 
ical results for these stations will be published 
separately at a later date.’ 
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Complete summaries of the daily station re- 
sults are distributed to EPA regional offices 
and State health department offices. Copies of 
the daily gross beta results and gamma spec- 
trometry results may be obtained from the 
WERL upon written request. 


*“Final Report, Off-Site Radiological Surveillance 
and Public Safety for the Cannikin Event, November 
6, 1971.” Western Environmental Research Laboratory, 
Environmental Protection Agency, Las Vegas, Nev. 
(To be published.) 
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SECTION IV. OTHER DATA 


This section presents results from routine 
sampling of biological materials and other 
media not reported in the previous sections. 
Included here are such data as those obtained 


from human bone sampling, Alaskan surveil- 


lance, and environmental monitoring around 
nuclear facilities. 


Offsite Surveillance Around the Nevada Test Site 
July-December 1966 ' 


Western Environmental Research Laboratory, 
EPA and Nevada Operations Office, AEC 


During July through December 1966, 10 an- 
nounced underground nuclear tests were con- 
ducted by the U.S. Atomic Energy Commission 
(AEC) at their Nevada Test Site as a part of 
Operation Latchkey. In addition, Project Ster- 
ling was conducted underground in Mississippi 
as part of the Vela Uniform program. The 
Public Health Service (PHS) conducted a pro- 
gram of radiological environmental surveillance 
of the offsite area for the Safety Evaluation 
Division of the AEC’s Nevada Operations Office 
under a Memorandum of Understanding be- 
tween the PHS and AEC. 

The Western Environmental Research Lab- 
oratory, EPA (WERL), formerly the South- 
western Radiological Health Laboratory, PHS, 
conducted this program of radiological mon- 
itoring and environmental sampling in the 
offsite areas surrounding the restricted area 
enclosed within the Nevada Test Site, Nuclear 
Rocket Development Station (NRDS), and the 
Nellis Air Force Range. The overall complex 
of the Nevada Test Site (NTS) and the Nellis 
Air Force Range includes the NRDS and the 
Tonopah Test Range (TTR) and for simplicity 
will be called the test range complex throughout 
this report. Although routine sampling and 
monitoring was done within a 300-mile radius 
around the test range complex, surveillance was 


extended as necessary to provide adequate 
coverage. 


* This article is a summary of report number SWRHL- 
38r, “Off-site Surveillance Activities of the Southwestern 
Radiological Health Laboratory from June through 
December 1966.” 
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This report describes the methods and equip- 
ment used and summarizes the data collected 
during the 6-month period. 


Operational procedures 


Ground monitoring Prior to each event, 
mobile monitoring teams were deployed in the 
offsite area to locations most likely to be af- 
fected by a release of radioactive material. If a 
release did occur, the teams conducted a ground 
monitoring program directed from the AEC 
Control Point headquarters via two-way radio 
communications. Ground monitoring continued 
until activity levels essentially returned to 
background. 

Each monitor was equipped with an Eberline 
E-500B, a Precision Model 111 Standard “Scin- 
tillator,” and a Victoreen Radector Model No. 
AGB-50B-SR. The Eberline E-500B has a range 
of 0 to 200 mR/h beta-gamma detection in four 
scales with an external halogen-filled G-M tube 
and a 0 to 2,000 mR/h range gamma detection 
from an internal Anton 302 G-M tube. The 
Precision Model 111 Standard “Scintillator” 
was used primarily as an indicator of the pres- 
ence of low levels of radioactivity since it pro- 
vides a range of 0 to 5 mR/h in six scales. The 
Radector has a range of 0.05 to 50,000 mR/h 
over two logarithmic scales. This instrument 
has an inert gas ionization chamber as the 
detector. These instruments are accurate to 
+20 percent as calibrated with cesium-137. 

Exposure rate recorders To supplement the 
ground monitoring program, Eberline RM-11 
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Figure 1. 


exposure rate recorders were utilized to docu- 
ment cloud passage at fixed locations, thereby 
allowing mobile monitoring teams to continue 
following the release as it moved through the 
offsite area. These recorders have a Geiger tube 
detector and operate on 110 Vac. They have a 
9.01 to 100 mR/h range and are calibrated to 
£20 percent with a cesium-137 source. Gamma 
exposure rate is recorded on a 30-hour strip 
chart. 

Aerial cloud tracking An Air Force U3-A 
aircraft with pilot and two monitors equipped 
with portable instruments identical to those of 
the ground monitors was used to track the efflu- 
ent to assist in positioning ground monitors. 
Public Health Service cloud sampling aircraft 
were also used as aids in cloud tracking. 

Air sampling During this 6-month period 
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WERL Air Surveillance Network stations 


the WERL Air Surveillance Network consisted 
of 108 stations operating in every State west 
of the Mississippi except Montana and North 
Dakota (figure 1). The air sampler used in the 
Air Surveillance Network is a Gelman “Tem- 
pest.”” The “Tempest” Air Sampler consists of 
a Gast Model 1550 vacuum pump driven by a 
14 horsepower electric motor. The pump runs 
at 1,440 rpm with an approximate flow rate of 
10 cubic feet per minute. The sampler uses a 
4-inch diameter Whatman 541 filter paper. An 
MSA charcoal cartridge can be added as nec- 
essary. The total volume of air sampled is cal- 
culated from an average vacuum reading and 
the total sampling time. 

Milk and water sampling The previously 
established milk sampling program from both 
commercial dairies and private producers con- 
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Figure 2. 


tinued throughout the 6-month period. About 
30 sources were routinely sampled during this 
period (figure 2), many on a monthly basis. A 
total of 100 samples was collected from these 
locations. In the event of cloud passage over a 
specific area, intensified sampling within the 
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Routine milk sampling stations around the Nevada Test Site 


area was conducted to document changes in 
activity. 

Water samples were collected on a routine 
basis. Water sampling was increased when a 
release occurred; however, because there was 
only one slight release during this period, only 
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one nonroutine sample was collected. Both po- 
table and nonpotable water supplies were sam- 
pled routinely. During this period, 330 water 
samples were collected from about 70 sources 
(figure 3). 

Vegetation sampling Normally, vegetation 
samples were collected only in the event of a 
release of radioactive material and analyzed 
for gross gamma radioactivity to delineate the 
fallout pattern. 


Dosimetry Approximately 150 residents in 
the offsite area wore film badges throughout 
this period. These film badges were changed 
each month and were processed by the Radio- 
logical Sciences Department of Reynolds Elec- 
trical and Engineering Company, Inc. In addi- 
tion, 65 film badge stations, each with five 
badges, were located around the test range 
complex to provide more complete coverage. 
These badges were also exchanged monthly. 
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Figure 3. 


Water sampling stations around the Nevada Test Site 
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The badge used is made of DuPont type 555 
film. The gamma exposure, as determined from 
this film, is accurate to +50 percent in the 30 
to 100 mR range and +10 percent in the 100 
to 2,000 mR range. 

Approximately 20 of the 65 stations were 
each equipped with three CaF., thermolumines- 
cent dosimeters (TLD) which were exchanged 
monthly with the film badges. The TLD’s have 
a low energy photon response cutoff at 50 keV 
and are independent of energy in the range 
from 50 keV to several MeV. According to past 
TLD data, a reading at 10 mR above the previ- 
ous month’s background constitutes a detectable 
exposure. 

Community relations Frequent contacts 
with the offsite population, schools and civic 
groups provided the opportunity to explain the 
role of the PHS in support of the programs of 
the AEC. As a result of favorable community 
relations, a number of offsite residents took part 
in the environmental sampling program; all 
routine air sampling stations except Las Vegas 
were operated by local citizens, and many peo- 
ple volunteered to wear film badge dosimeters. 

Medical and veterinarian services A Public 
Health Service medical officer was available in 
the event any cases of a medical nature arose 
as a result of the test series. No such cases were 
brought to the attention of the PHS. Veteri- 
narian services were provided by PHS veteri- 
narians. Liaison was maintained with livestock 
producers in the area and the program of wild- 
life and cattle investigation was continued. 
Semiannual slaughter of cattle from the NTS 
herd and the Knoll Creek and Delmar Valley 


Table 1. 


Iodine-131 


Sample type 


Sample 
number 


1,000 


MSA charcoal 
(pCi) 


3.5 liter water 
(pCi/liter) 
3.5 liter milk 
(pCi/liter) 


* Counted at less than 3 days after formation. 
> Counted at 3 days or more after formation. 


Tellurium- 
iodine-132 


herds were accomplished in cooperation with 
the University of Nevada. Specimens from 
these animals were analyzed for radionuclide 
content. 


Analytical procedures 


All air sample prefilters and charcoal car- 
tridges were returned to WERL in Las Vegas 
for radiological analyses. Prefilters were count- 
ed for gross beta activity in a Beckman “Wide 
Beta” low background (6 + 1 cpm beta) pro- 
portional system which has an efficiency of 
approximately 45 percent for 0.54 MeV betas. 
After an initial count, if no significant activity 
was detected, the prefilters were counted at 5 
and 12 days after collection. If significant fis- 
sion product activity was indicated by the first 
count, prefilters were recounted a minimum of 
three times in the first 48 hours following col- 
lection. Results are then extrapolated to the 
end of the collection period by use of a decay 
constant empirically determined for each indi- 
vidual sample. 

Selected prefilters and all charcoal cartridges 
were analyzed for gamma isotopes by placing 
them directly on a 4- by 4-inch NalI(Tl) crys- 
tal coupled to a TMC Model 404C gamma pulse 
height analyzer viewing energies from 0 to 2 
MeV. 

Detection capability of the system as shown 
in table 1 is an empirical estimate obtained 
from previous data collected under the follow- 
ing conditions: 

1. count time in days after fissioning as in- 

dicated by footnotes, 


Threshhold detectability at time of count of several radionuclides in various samples 
(90 percent confidence level) 


Iodine-133 Iodine-135 Barium- 


Length of 
lanthanum-140 


count 


1,000 500 


10 minutes 


200 10 minutes 
400 200 10 minutes 


z 100 10 minutes 
40-50 20 40 minutes 


20 40 minutes 


¢ Assuming insignificant amounts of other nuclides, and all given isotopes at about detection limits to approximately 10 times the lower limit. 


¢ Counted in 3.5 liter, inverted well (Marinelli), aluminum beakers. 
¢ With cesium-137<100 pCi/liter. 


April 1972 





prefilters collect unfractionated fission 
products resulting in a complex spectrum, 
MSA charcoal predominately collects gas- 
eous fission products (primarily iodines), 
an eight isotope matrix is employed for 
computation and isotopes other than those 
examined are present in amounts which 
are small relative to those eight, and 
natural activity on air samples is approx- 
imately five times system background. 


Although the minimum detectable levels for 
water samples involve the limitations listed in 
4 above, the situation is usually simplified by 
having no background other than that of the 
system. For a sample containing all of the iso- 
topes of iodine, the error term on threshold 
values at the 95 percent confidence level is ap- 
proximately equal to +50 percent. 


Biological discrimination limits the number 
of isotopes present in a milk sample. Under 
normal sampling procedures, this discrimina- 
tion coupled with the short physical half-life 
will tend to eliminate iodine-132 and iodine-135 
from the sample by the time it is counted. At 
the 95 percent confidence level reported values 
for milk are +10 pCi/liter or 10 percent at the 
time of count, whichever is greater, for a 40- 
minute count. 


After any release of activity from the NTS, 
milk samples are collected from dairies (proc- 
essing plants), producing dairy farms, and 
farms producing milk for their own consump- 
tion. Each sample is counted for 40 minutes. 
No attempt is made to recount samples giving 
low positive values. The lower limit of detection 
for gamma emitters in milk samples is 20 pCi/ 
liter at the time of count, and all results below 
that value are reported as <20 pCi/liter. 


All liquid samples are counted in 3.5 liter, 
inverted-well, aluminum beakers which are 
placed on top of a 4- by 4-inch NalI(TI) crystal 
coupled to a 400-channel gamma pulse height 
analyzer. Overall detection efficiency for the 
0.364 MeV photopeak of iodine-131 is 6.4 per- 
cent. A matrix technique is employed to com- 
pute the interference due to the presence of 
other isotopes. The input to this matrix is vari- 
able, allowing for the simultaneous determina- 
tion of any eight nuclides for which detection 
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efficiencies and interference factors have been 
obtained. Actual computation is performed by 
an IBM 1620 computer. 

Water samples are analyzed for gross beta 
activity by slowly evaporating an aliquot to 
dryness in a 2-inch diameter stainless steel 
planchet and counting the beta activity in a 
low background counter. 


Results 


Only one of the 10 announced detonations at 
the Nevada Test Site resulted in a release of 
radioactive effluent which was detected offsite. 
This was the Derringer Event of September 12, 
1966. 

The only positive indication of Derringer 
effluent offsite was by ground monitoring. Two 
readings slightly above background were de- 
tected in unpopulated areas. Both radiation 
intensities were measured on a Model 111 
“Scintillator” and were less than twice back- 
ground. The readings were measured at 1115 
Pdt at Hancock Summit on Highway 25 and at 
1120 Pdt, 10 miles southeast of Coyote Summit 
on Highway 25. None of the Eberline RM-11 
continuous exposure rate recorders located in 
areas off the Nevada Test Site showed a read- 
ing above background. 

Thirty air samples were collected for this 
event. None of these samples showed an in- 
crease in gross beta radioactivity and no fresh 
fission products were detectable on the What- 
man 541 filter or the MSA charcoal cartridge. 
Other samples collected included five milk sam- 
ples, one water sample, and nine vegetation 
samples. Short-lived fresh fission products were 
not detectable in any of these samples. 

All milk samples collected during this period 
are listed in tables 2 and 3. The Project 
Sterling underground test conducted in Missis- 
sippi on December 3, 1966, did not release ra- 
dioactivity to the atmosphere. 

One additional event of interest during this 
period was the Greeley Event, an underground 
nuclear detonation conducted at 0730 hours 
Pst on December 20, 1966, in the Pahute Mesa 
area of NTS. Although a release of radioactive 
effluent was not expected following this deto- 
nation, the PHS provided additional personnel 
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Table 2. Potassium, strontium-90, and cesium-137 concentrations in milk, July-December 1966 


Concentration 
Potassium (pCi/liter) 
Station collected (g/liter) 


Strontium-90 Cesium-137 


California: 
Barstow, Hills Dairy 


NHK Ne 
OS Or em 
Dedvroe 


_ 
oe 


Big Pine, Simmons Dairy 
Bishop, Sierra Farms - 


Sie 
cron 


Lone Pine, Lone Pine Dairy -- 


Olancha, Hayhurst Ranch 


coh me Com Ome Cenc eA 


Nevada: 
Alamo. -- iaait ‘ — 
Alamo, M. K. Stewart Dairy - 


TANWSND NWSW HHOANNNNSWWHWNWL 


at et ee pt 


Alamo, L. L. Dairy 


Alamo, Wright Dairy 
Austin, Young Ranch 


Austin, Givens Ranch_- - -_. 


1 
2 

3 

3 

2 
4. 
4.3 
2.6 
2 

2 

1 

4 

3 

2 

1 
2: 
9 

2 


Baker, E. J. Cummings- 
Baker, Baker Ranch___- 
Caliente, Young Ranch - 


ro 
COBAANAIDAIAN YK OMO18 1-33-94) 
om HO oro 


a! 
CaN aN 


Currant, Blue Eagle Ranch 


me D 


— ee 


omhpowonawwonnnanwowohaAneabkeaka 


Duckwater, Halstead Ranch _- 


Duckwater, Blue Eagle Ranch_- 
Eureka, Willows Ranch---- ‘ 


Hiko, Davis Ranch 


Hiko, Schofield Dairy 


no 
RAI ANH OOOO ~10-3-9-)-) 


Las Vegas, Anderson Dairy --- 


~ 


Las Vegas, Arden Dairy 


fs om G0 ae 0 a im CO Be ee OO CO CO CO IROOM OP ORO MOUIRUARDWUNOENA WON 


_ 


See footnotes at end of table. 
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Table 2. Potassium, strontium-90, and cesium-137 concentrations in milk, July-December 1966 
—continued 


| Concentration 
Potassium (pCi/liter) 
Station | Date collected (g/liter) 





Strontium-90 | Cesium-137 








Nevada—continued 
Lathrop Wells, Damsby Ranch - 


— 


Logandale, Vegas Valley Dairy or Farms 


OO a ‘ inieanaaon 
Lund, McKenzie Dairy - - - - -- 


Manhatten, Peavine Ranch 


_ 


Mesquite, Hughes Bros. Dairy 


So Bo br G9 em BO BD C9 we 69 09 9 he COED Oe OO ee DD CO me O11 09 COND CO ee CO 


i 
CWNISOWDAN KH OCOD O00 


Moapa, Searles Dairy - - 


-_ 


Nyala, Sharp Ranch 


wee 
no 
n 
Dorm 1 ~T-* CO CO 


_ 
t 


Pahrump, Ishmael Ranch -_--- 
Pioche, Hadhacher Ranch_-_-_- 


Shoshone, Kirkeby Ranch 


Springdale, Peacock Ranch 
Tonopah, Sharps Ranch - - - - 
Winnemucca - - - -- 


Winnemucca, P. Marcuerquiago 
Winnemucca, 3V Dairy 

Utah: 
Garrison, Gonders Ranch - -- 


1 
i. 
1 
1 
1 
1 
1 
1 
1 
1. 
 & 
i. 
1. 
1 
1 
1 
1 
1 
1 
1. 
i. 
1. 
1 
1 
1 
1. 
1. 


Cadre OOF OOP 


Mt. Pleasant, Brooklawn Creamery 


New Castle, New Castle Dairy 


Nee Ourkre COoONnwvCur-| 


Ogden, Maple Leaf Dairy 


tr ROR CORD RO OR RAR WOM NTO OAAIRHOOMRNAHAAUNNNNON 


aaa 


— 
cono 
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Table 2. Potassium, strontium-90 and cesium-137 concentrations in milk, July-December 1966 


continued 


Station 


St. George, Cox Dairy -- - _- 


St. George - - - 


Smithfield 


Smithfield, Cache Valley Dairy - ---- 


NA, no analysis. 


for ground motion studies because the Greeley 
device was of relatively large yield and ground 
motion was anticipated as far as 75 miles from 
ground zero. 

Seventy-five personnel from WERL partici- 
pated in the surveillance activities for this 
event. Community information centers were 
established in Tonopah, Goldfield, Beatty, and 
Alamo in order to inform the members of these 
communities of the exact time of the detonation 
and what degree of motion could be expected. 
PHS personnel were also available to answer 
questions in Ely, Caliente, Pioche, and Las 
Vegas. 

All active mines in the vicinity of NTS were 
located and mining personnel were advised not 
to be underground at the time of the detonation. 
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Date collected 


Concentration 
Potassium (pCi /liter) 
(g/liter) 


Strontium-90 Cesium-137 
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No release of radioactive effluent occurred 
as a result of this detonation, either initially 
or in the followup operations. No damage to 
offsite structures from ground motion was re- 
ported to any of the community information 
centers. 


Conclusions 


Results obtained through environmental ra- 
diation surveillance during this period indicate 
that no individual in the offsite area received 
an exposure, resulting from Nevada Test Site 
operations, which exceeded the guides estab- 
lished by the AEC and/or recommended by the 
FRC and the NCRP. 





Table 3. Strontium-89, iodine-131, ruthenium-103, and barium-140 in milk samples, July-December 1966 


Concentration*® 
(pCi/liter) 





Station Date collected 


| | | 
| Strontium-89 Iodine-131 | Ruthenium-103| Barium-140 





California: 
mee Sierra Farms. 
Olancha, Hayhurst Ranch_- 


Nevada: 
Alamo 
Alamo, M. K. Stewart Dairy 
Alamo, L. Lee Dairy 





Austin, Givens Ranch - --- 
Baker, E. J. Cummings- - - - 
Baker, Baker Ranch i 
Caliente, Young Ranch__-- 
Due kwater, Halstead Ranch_ 


norco ore 


on 


Duckwater, Blue Eagle Ranch 
Hiko, Davis Ranch_- 


Las Vegas, Arden Dairy - 

Lathrop Wells, Dansby Ranch. 
mee ale, Vegas Valley Dairy - 
Lund, McKenzie Dairy 


_ 
CROTON ON OT ON oro 


Nyala, Sharp Ranch 
Pioche, Horlacher Ranch 


Shoshone, Kiekeby Ranch 
Springdale, Peacock Ranch 

Utah: 
Mt. Pleasant, Brooklawn Creamery - 


New Castle, New Castle Dairy 
Ogden, Maple Leaf Dairy 


> 


St. George, Cox Dairy 
St. George 
Smithfield 
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2 
3 
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1 
1 
5 
2 
1 
5 
6 
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Smithfield, Cache Valley Dairy 
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. Pape — sr canes concentrations of strontium-89, iodine-131, ruthenium-103, and barium-140 are listed. These radionuclides were nondetectable in 
all other samples. 
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Environmental Levels of Radioactivity at Atomic Energy 
Commission Installations 


The U.S. Atomic Energy Commission (AEC) 
receives from its contractors semiannual re- 
ports on the environmental levels of radioactiv- 
ity in the vicinity of major Commission instal- 
lations. The reports include data from routine 
monitoring programs where operations are of 
a nature that plant environmental surveys are 
required. 

Releases of radioactivity materials from AEC 
installations are governed by radiation stand- 


ards set forth by AEC’s Division of Operational 
Safety in directives published in the “AEC 
Manual.” 

A summary of the environmental radioactiv- 
ity data follow for Neutron Devices Depart- 
ment and the Paducah Plant. 


Title 10, Code of Federal Regulations, Part 20, 
“Standards for Protection Against Radiation” contains 
essentially the standards published in Chapter 0524 
of the AEC Manual. 





1. Neutron Devices Department’® 
July-December 1970 


General Electric Company 
St. Petersburg, Fla. 


The Neutron Devices Department (figure 1) 
is an electronic component production facility. 
The plant maintains an environmental moni- 
toring program to measure the levels of radio- 
active environmental contamination associated 
with plant effluents. These measurements serve 
as an index of the effectiveness of the plant’s 
contamination control measures. Sewer efflu- 
ent, surface water, milk and air within 6 miles 
of the plant are monitored for radioactivity. 
The radioactivity concentrations, weighted by 
atmospheric and stream dilution factors, are 
compared against the AEC standards for con- 
tinuous nonoccupational exposure as presented 
in the AEC Manual, chapter 0524. 


Sewer effluent monitoring 


Waste water discharges from the plant were 
routinely sampled and analyzed for radioactive 
material at the site’s boundary. A total of 214 
samples was obtained and analyzed for tritium 
content. In those instances where detectable 
concentrations occurred, the radioactivity re- 
sulted from controlled releases. Radioactivity 
releases from the process waste system into 
the plant’s water effluents resulted in an aver- 


* Summarized from “Environmental Monitoring, July 
1 through December 1970,” General Electric Company, 
Neutron Devices Department, St. Petersburg, Fla. 
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age tritium concentration for the period of less 
than 5 percent of the AEC standard for con- 
tinuous nonoccupational exposure. 


Surface water sampling 


There were no indications of tritium in 127 
routine surface water samples collected from 
areas surrounding the plant. These sample 
locations represent an area up to 6 miles in 
all directions from the plant site and are not 
related to the wastewater effluent from the 
plant. 


Milk sampling results 


Analyses of 12 raw milk samples, provided 
by the Pinellas County Health Department 
from the one local dairy farm, revealed no 
detectable concentrations (detectable level—90 
nCi/liter) of tritium. 


Air sampling results 


A total of 12 air samples was obtained dur- 
ing times of radioactivity releases. Analyses 
of these samples revealed that the maximum 
concentration, occurring over a period of 30 
minutes, represented only 3.6 percent of the 
AEC standard for tritium oxide in air for con- 
tinuous nonoccupational exposure. 


Summary 


Offsite radioactivity concentrations encoun- 
tered by the general population are substan- 
tially lower than the AEC standards for con- 
tinuous nonoccupational exposure. 
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Figure 1. 


Location of the Neutron Devices Department 


Recent coverage in Radiological Health Data and 


Reports: 
Period 


July-December 1969 
January-June 1970 


Issue 
August 1970 
February 1971 





2. Paducah Plant® 
July-December 1970 


Union Carbide Corporation 
Paducah, Ky. 


The Paducah Plant is a government-owned 
gaseous diffusion plant operated by the Nuclear 
Division of the Union Carbide Corporation for 
the Atomic Energy Commission. The diffusion 


*Summarized from “Environmental Concentrations 
of Radioactive Materials near the Paducah Plant— 
Report for the year 1970 and the second half of 1970.” 
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plant processes large quantities of relatively 
pure uranium compounds. Facilities on the site, 
in addition to the diffusion cascade, include a 
feed manufacturing plant, a metals plant, and 
a decontamination and uranium recovery unit. 

The uranium enrichment areas (diffusion 
cascade) operate with a very low loss of ma- 
terial. Millions of pounds of uranium hexa- 
fluoride may be fed to, diffused in, and with- 
drawn from the cascade with the loss of only 
a few pounds per year. There is a slight loss 
of uranium to the atmosphere when diluent 
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gasses are purged from equipment units or 
from the cascade. Some uranium on cascade 
equipment replaced for maintenance or modi- 
fication is removed in the decontamination 
facility. 

The handling of powdered uranium salts in 
the feed manufacturing plant requires the ex- 
tensive use of vacuum and local exhaust sys- 
tems. Various filter units are used to remove 
uranium from exhaust air. The uranium hexa- 
fluoride product is separated from entrained 
solids, excess fluorine, and diluent gases by a 
series of cyclones, filters, cold condensers, and 
fluid bed absorbers. Unreacted uranium and 
beta active uranium decay products separated 
from the uranium hexafluoride in the fluorina- 
tion system are stored for radioactive decay and 
processed through uranium recovery facilities. 

The effluents to be considered in the handling 
of uranium solids and the use of vacuum and 
local exhaust systems in the metals plants are 
similar to those of the feed plant. In addition, 
the plant generates about 1,200 pounds of con- 
taminated magnesium fluoride slag for every 
ton of uranium metal produced. This slag is 
collected and eventually buried onsite. 

The environmental monitoring program pro- 
vides for continuously sampling the air at four 
stations around the plant perimeter fence, and 
at five stations located approximately 1 mile 
outside this fence (figure 2). Big Bayou and 
Little Bayou waters are sampled continuously, 


and grab samples are collected at five locations 
in the Ohio River and at the mouth of the com- 
bined Bayou Creeks. In addition, gamma radia- 
tion readings are taken each month at each of 
the air sampling stations with a Geiger-Mueller 
type meter at a distance of 3 feet above ground 
level. 


Basic standards 

The radiation protection standards observed 
for the in-plant work environment of employ- 
ees and for offsite exposure of the general pop- 
ulation are those contained in Appendix 0524 
of the AEC manual. 


Discussion 

Data summarizing the environmental con- 
centrations of radioactive materials in air and 
water and the gamma radiation levels in the 
vicinity of the Paducah Gaseous Diffusion Plant 
are presented in tables 1 through 5. The source 
of the radioactivity detected is considered to 
be uranium (alpha) and the radioactive daugh- 
ters of uranium (beta). The average uranium 
concentration in air at the perimeter fence was 
1 percent of the AEC standards for people 
residing in the vicinity of a controlled area. 
The average air concentration at the 1-mile 
stations was 0.5 percent of the AEC standard. 
The concentration of gross beta radioactivity 
was 0.04 percent and 0.02 percent of the AEC 
standard at the 1-mile stations, respectively. 
The average analysis of nine grab samples 
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Figure 2. 
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Sampling locations, Paducah Gaseous Diffusion Plant 





Table 1. Uranium concentrations in outdoor air samples 


Paducah Plant, July-December 1970 


Uranium alpha 
radioactivity» 
(fCi/m!) 


Maxi- Mini- Mean4 


Number 
Sample locations* of 
samples 


At plant perimeter fence: 
North 
East 
South 
West 
Summary - 


About 1 mile outside plant 
perimeter fence: 
North 
East 
South 
West _ _- 
Southeast - 
Summary - 


® See figure 2. 

b As defined in NBS Handbook 69, paragraph 3.2, a microcurie of re- 
cently extracted normal uranium corresponds to 7.57 X10‘ alpha dis/s. 

¢ The minimum detectable concentration of uranium in air is 20 fCi/m*. 

4 The AEC standard for natura! uranium in air released to the environs 
beyond a controlled area is 2 pCi m*. 


Table 2. Gross beta radioactivity in outdoor air samples 


Paducah Plant, July-December 1970 


Gross beta radioactivity 
Number i 

Sampling station* of 
samples 


At plant perimeter fence: 
Nort . ares 
East 
South 
West 

Summary 


About 1 mile outside plant 
perimeter fence: 
North. . _. 
East 
South 
West - -- 
Southeast 
Summary - - 


AAAAAA 


® See figure 2. 

> The minimum detectable concentration of gross beta radioactivity 
in air is 0.1 pCi/m*. 

e e AEC standard for immediate daughter products of uranium in 
air is 1 nCi/m# (standard for thorium-234). 


Table 3. Concentrations of uranium in water 
Paducah Plant, July-December 1970 


Uranium» 
Sample locations* and station Number — liter) 
number of te hilcstgeaianibiaeit 


samples 


Mini- Mean‘4 


Big Bayou 3 

Little Bayou 17 

Mouth of Bayou Creeks 21. 

Ohio River 9. ——— 
Composite of 50, 51, 52, and 53__ 


® See figure 2. 
As defined in NBS Handbook 69, paragraph 3.2, a microcurie of 
aaa extracted normal uranium corresponds to 7.57 X104 alpha dis/s. 
a a minimum detectable concentration of uranium in water is 1 
pCi/liter. 
4 The AEC standard for natural uranium in water beyond a controlled 
area is 20 nCi/liter. 
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Table 4. Concentration of gross beta radioactivity in 
water, Paducah Plant, July-December 1970 


| 


Gross beta radioactivity 
| Number 


Sample locations* and station (pCi /liter) 


number 
Mini- 


| mumb> 





Big Bayou 3--_--- mshi Sehte saad <100 
Little Bayou 17- . <100 
Mouth of Bayou ‘Creeks 21 oes <100 
Ohio River 9. ------- <100 


« 
Composite of 50, 51, 52, and 53__- | <100 <100 


« See figure 2. 

b> The minimum detectable amount of gross beta radioactivity in water 
is 100 pCi/liter. 

¢ The AEC standard for the immediate daughter products of uranium 
in water beyond a controlled area is 20 nCi/liter. 


Table 5. External gamma radiation levels 
July-December 1970 


Number Average gamma 
| adiation 


Sample locations* t) 
readings (uR/h) 








Southeast 
Summary 


® See figure 2. 
b Near uranium hexafluoride cylinder storage area. 


taken at the mouth of the creeks reflects the 
dilution provided by overflow from the Ten- 
nessee Valley Authority ash pond; these analy- 
ses averaged 0.01 percent of the AEC standard. 
Uranium in the Ohio River was not signifi- 
cantly above the detection limit. Beta activity 
in these drainage streams was less than 0.5 
percent of the AEC standard in Big Bayou, 
less than 5 percent of the AEC standard in 
Little Bayou, and averaged below the detection 
limit at the mouth of the creeks and in the 
Ohio River samples. 

External gamma radiation in the vicinity of 
the Paducah Plant averaged 0.02 mR/h at all 
sampling stations for July-December 1970, ex- 
cept for the east plant perimeter station which 
had an average of 0.03 mR/h. 


Recent coverage in Radiological Health Data and 
Reports: 
Period 


July-December 1969 
January-June 1970 


Issue 


September 1970 
March 1971 
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Reported Nuclear Detonations, March 1972 


(Includes seismic signals presumably from foreign nuclear detonations) 


Seismic signals, presumably from a Soviet 
underground nuclear explosion, were recorded 
by the United States on March 10, 1972. The 
signals originated from the Semipalatinsk nu- 
clear test area and were equivalent to those of 
an underground nuclear explosion in the yield 
range of 20-200 kilotons. 

The Peoples Republic of China set off a 
nuclear explosion in the atmosphere at approxi- 
mately 1 a.m., EST, March 18, 1972, at their 
Lop Nor nuclear test area in northwest China. 


The yield was in the range of 20-200 kilotons. 

The United States recorded seismic signals 
on March 27, 1972, presumably from a Soviet 
underground nuclear explosion. The signals 
originated a few minutes before midnight, EST, 
March 27, 1972, at the Semipalatinsk nuclear 
test area and were equivalent to those of an 
underground nuclear explosion in the yield 
range of 20-200 kilotons. 

There were no reported nuclear detonations 
for the United States for March 1972. 








Not all of the nuclear detonations in the United States are announced 
immediately, therefore, the information in this section may not be com- 
plete. A complete list of announced U.S. nuclear detonations may be ob- 
tained upon request from the Division of Public Information, U.S. Atomic 
Energy Commission, Washington, D.C. 20545. 
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SYNOPSES 


Synopses of reports, incorporating a list of key words, are furnished 
below in reference card format for the convenience of readers who may 
wish to clip them for their files. 


DISTRIBUTION OF CESIUM-137 AND NATURALLY OCCURRING 
RADIONUCLIDES IN SEDIMENTS OF LAKE MICHIGAN. Phillip 
A. Plato. Radiation Data and Reports, Vol. 13, April 1972, pp. 181-187. 


Measurements of radioactivity in bottom sediments of Lake Michigan 
were made during 1969 and 1970. The only manmade radionuclide found 
was cesium-137 which originated from over two decades of atmospheric 
testing of nuclear weapons. A correlation was observed between accumu- 
lation of cesium-137 in sediments and water current patterns in Lake 
Michigan. Concentrations of naturally occurring potassium-40 and 
radium-226 were found to correlate with the type of sediment present. 


KEYWORDS Cesium-137, Lake Michigan, potassium-40, radium-226, 
sediment, water. 


RADIOACTIVITY LEVELS IN SELECTED OHIO STREAMS; THE 
GREAT MIAMI RIVER, THE LITTLE MIAMI RIVER, AND MILL 
CREEK; JUNE-AUGUST 1968. Office of Water Programs, U.S. Environ- 
mental Protection Agency, Radiation Data and Reports, Vol. 13, April 
1972, pp. 189-194. 


A water quality study of the Little Miami River, Great Miami River, 
and Mill Creek was conducted by the Office of Water Programs, U.S. 
Environmental Protection Agency. Analyses were performed for urani- 
um, radium-226, lead-210, thorium and strontium-90. Uranium concen- 
trations in the Little Miami River, Great Miami River, and Mill Creek 
averaged 0.4, 0.9, and 0.3 ug/liter, respectively. Radium-226 concentra- 
tions averaged 0.08, 0.11, and 0.04 pCi/liter, respectively. Strontium-90 
concentrations averaged 0.7, 0.4, and 1.1 pCi/liter, respectively. The 
average thorium concentration was less than 3 ug/liter in all three 
streams. Lead-210 averaged less than 0.2 pCi/liter in the Little and 
Great Miami Rivers and 0.7 pCi/liter in Mill Creek. 


KEYWORDS:  Lead-210, Ohio, radionuclides, radium-226, rivers, 
strontium-90, surface water, thorium, uranium. 
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GUIDE FOR AUTHORS 


The editorial staff invites reports and technical notes 
containing information related to radiological health. 
Proposed reports and notes should contain data and 
interpretations. All accepted manuscripts are subject 
to copy editing with approval of the author. The author 


~ 


ae NE LET ly NA 


{ 
A 


is responsible for all statements made in his work. 


Manuscripts are received with the understanding that 
other identical manuscripts are not under simultaneous 


consideration nor have appeared in any other publica- 
tion. 


The mission of Radiation Data and Reports is stated 
on the title page. It is suggested that authors read it 
for orientation of subject matter. 


Submission of manuscripts 


Send original and one legible copy of the paper, typed 
double-spaced on 8% by 11-inch white bond with 1-inch 
margins. 


Submitted manuscripts should be sent to Editor, Radi- 
ation Data and Reports, EPA, Office of Radiation 
Programs, Parklawn 18 B-40, Washington, D.C. 20460. 


Preparation of manuscripts 


The Government Printing Office style manual is used 
as a general guide in the preparation of all copy for 
Radiation Data and Reports. In addition, Radiation 
Data and Reports has caseiogen a “Guide” regarding 
manuscript preparation which is available upon re- 
Set. However, for most instances, past issues of 

adiaticn Data and Reports would serve as a suitable 
guide in preparing manuscripts. 


Titles, authors: Titles should be concise and informa- 


tive enough to facilitate indexing. Names of authors 
should appear on the third line below the manuscript 
title. Affiliation of each author should be given by a 
brief footnote including titles, professional connections 
at the time of writing, present affiliation if different, 
and present address. 





Abstracts: Manuscripts should include a 100- to 150- 
word abstract which is a factual (not descriptive) sum- 
mary of the work. It should clearly and concisely 
state the purpose of the investigation, methods, results 
and conclusions. Findings that can be stated clearly 
and simply should be given rather than to state that 
results were obtained. 


A list of suggested keywords (descriptors) which are 
appropriate indexing terms should be given following 
the abstract. 


Introductory paragraph: The purpose of the investi- 
gation should be stated as early as possible in the 
introductory paragraph. 


Methods: For analytical, statistical, and theoretical 
methods that have appeared in published literature a 
general description with references to sources is suffi- 
cient. New methods should be described clearly and 
concisely with emphasis on new features. Both old and 
new methods, materials, and equipment, should be 
described clearly enough so that limitations of measure- 
ments and calculations will be clear to the readers. 
Errors associated with analytical measurements and 
related calculations should be given either as general 
estimates in the text or for specific data in appropriate 
tables or graphs whenever possible. 





Iilustrations: Glossy photographic prints or original 
illustrations suitable for reproduction which help en- 
hance the understanding of the text should be included 
with the manuscript. Graphic materials should be of 
sufficient size so that lettering will be legible after 
reduction to printed page size (8% by 6% inches). 


All illustrations should be numbered and each legend 
should be typed double-spaced on a separate sheet of 
paper. Legends should be brief and understandable 
without reference to text. The following information 
should be typed on a gummed label or adhesive strip 
and affixed to the back of each illustration: figure 
number, legend, and title of manuscript or name of 
senior author. 


Tables: Tables should be self-explanatory and should 


supplement, not duplicate, the text. Each table should 
be typed on a separate sheet, double-spaced. All tables 
must be numbered consecutively beginning with 1, and 
each must have a title. 


Equations: All equations must be typewritten, prefer- 
ably containing symbols which are defined immediately 
below the equation. The definition of symbols should 
include the units of each term. Special symbols, such 
as Greek letters, may be printed carefully in the proper 
size, and exponents and subscripts should be clearly 
positioned. Mathematical notations should be simple, 
avoiding when feasible such complexities as fractions 
with fractions, subscripts with subscripts, etc. 


Symbols and units: The use of internationally ac 


cepted units of measurements is preferred. A brief list 
of symbols and units commonly used in Radiation Data 
and Reports is given on the inside front cover of every 
issue and examples of most other matters of preferred 
usage may be found by examining recent issues. Isotope 
mass numbers are placed at the supper left of elements 
in long series of formulas, e.g., *“Cs; however, elements 
are spelled out in text and tables, with isotopes of the 
elements having a hyphen between element name and 
mass number; e.g., strontium-90. 


References: References should be typed on a sepa- 
rate sheet of paper. 





Personal communications and unpublished data 
should not be included in the list of references. The 
following minimum data for each reference should be 
typed double-spaced: names of all authors in caps, 
complete title of article cited, name of journal abbrevi- 
ated according to Index Medicus, volume number, first 
and last page numbers, month or week of issue, and 
year of publication. They should be arranged according 
to the order in which they are cited in the text, and not 
alphabetically. All references must be numbered con- 
secutively. 


Reprints 

Contributors are ordinarily provided with 50 courtesy 
copies of the articles in the form of reprints. In cases 
of multiple authorship, additional copies will be pro- 
vided for coauthors upon request. 
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